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An Anders compressed air 
dryer fully automatic differ- 
ential pressure explosion- 
proof type with steam regen- 
eration and external heater 
and cooler, with an oil ad- 
sorbing prefilter. Anders, a 
new division of Milton Roy 
Company, has had over 20 
years of experience in build- 











ing quality instrument air 
dryers and gas dehydrators. 





Keep your pneumatic controls operating efficiently 


.-- WITH ANDERS AIR DRYERS 


You can be sure that your pneumatic control instru- 
ments will operate at highest efficiency when your air 
supply is clean and dry. Proper conditioning of your air 
supply is assured by Anders Instrument Air Dryers... 
continuous units in which the adsorption, reactivation 
and cooling cycles are entirely automatic, requiring no 
attention. Semi-automatic and manually regenerated 
models are also available. 


These automatic dryers are: 


e built with open, weatherproof or explosion-proof features 
e available in 24 standard sizes for quick delivery e designed 
for 3 hour regeneration cycles and up e supplied for steam 


or electric activation e welded construction according to 
ASME and ASA Codes 

Anders air dryers range in size from a 5 SCFM to an 
11,500 SCFM unit. Specially engineered dehydrators 
for various gases and liquid hydrocarbons are also 
available . . . in sizes to 100,000 SCFM, at pressures 
up to 6,000 psi. 

For additional information, write for Bulletin 857— 
“Anders Instrument Air Dryers.”’ 

Anders Lykens Corp., a division of MILTON Roy 
ComPANY, 1300 East Mermaid Lane, Philadelphia 18, 
Pa., Engineering Representatives throughout the world. 


CHEMICAL INSTRUMENTATION SYSTEMS 






Controlled Volume Pumps * Quantichem Analyzers 
Chemical Feed Systems « Anders Air and Gas Dryers 
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treated P I T H 


Johnson treated buttonwood pith is 
ideal for cleaning and lubricating 
shafts. 
Supplied in sealed metal cans. 
Order direct. 


instrument pivots and 


$3.50 per qt. can 
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instrument S O L DE R 


Welton instrument solder is a soft 
solder, specially compounded for 
hair springs and many other com- 
ponents. It will not corrode after 
Order direct. 

$2.50 per 4 oz jar 


soldering. 


Welton WV. 
<3 ohnson 


Engineering Company, Inc. 


precision miniature parts 


63 SUMMIT AVENUE 
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® Photo pin-up speeds graphic panel design 
® Review of industrial X-ray analysis instrumentation 
@ How Uncle Sam’s Talos missile is instrumented 


® A new high-capacity positive-displacement 
flowmeter 
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,.. 40 Many Features a 
Little Panel Space / 


Taylor’s new 90J Series TRANSCOPE* Recorder is a giant step 
forward in the development of convenience and compactness 
for modern instrument panels. No other recorder, regardless 
of size, puts so many features in so little panel space. 


© Front-of-Panel Control Settings let you make adjust- 
ments easier, quicker, and better... from the front of 
the panel ... while recording! You can clearly see 
what you are doing, and the results, because the rec- 
ord is continuous. 


® Stays on Automatic Control while the recorder is re- 
moved for inspection. The unique Set Point Transmit- 
ter remains plugged in the case, providing continuous 
fully automatic control. 


® Complete Indicating Control Station while recorder is 
removed. You see the variable. There’s no need to 
shut down the process for instrument service or ad- 
justments. Horizontal gage at top of recorder will 
show either process variable or air output to valve, 
as desired. 

® More Accurate Records. Responsiveness to transmitter 


output is 0.1%; and because of the very small pneumat- 
ic displacement of the input capsule, the response is 





Exclusive “Set Point Transmitter” allows continuous automatic 
control during recorder removal. The plug-in transmitter as- 
sembly may be removed and the control valve sealed in operat- 
ing position. No need for process down time for instrument 
inspection or servicing. 
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practically instantaneous. You see more minute proc- 
ess changes, so you can make optimum control set- 
ting. SERVOMATIC power pens assure accurate pen 
position. 


® interchangeable Components — all major assemblies, 
components and unit parts are completely interchange- 
able. Both the TRANSCOPE Recorder and Controller 
may be changed in the field from simplest to most 
complete form. 


® Receives Three Variables to be recorded or indicated; 
has a set point transmitter, an automatic-to-manual 
switching lever, a cascade or process-output indica- 
tor, and many other features . . . all in a compact case. 


© Complete Cascade System — a complete master-slave 
combination, in a smaller case than ever before. Per- 
fect for direct control of composition, as well as the 
usual cascade control applications. 

For further information about this revolutionary new 
recorder, see your Taylor Field Engineer, or write for 


Form No. 98282. Taylor Instrument Companies, Roch- 
ester, N. Y., or Toronto, Ontario. 


Instruments for indicating, recording and controlling 
temperature, pressure, flow, liquid level, speed. 
density, load and humidity. 
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Research Push is on.......... 
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i ara ag aan 


Shortage or No Shortage? 


British Claim 


Electronics Finds the Man ...... 








INDUSTRY — 7 


Gentaro Kawai, chief accountant for the Chuo Fish Co., Tokyo, has dubbed 
National Cash Register’s $30,000 systems installation for his company “Auto 
mation in the Fish Market.” Nothing fishy about the system, though. It 
steadily simplifying the company’s multiple procedures. 


How increased emphasis in finding and perfecting Space Age fuels will effec 
process instrumentation remains to be seen. One thing is certain—stepped up 
research and development programs along this line are imminent. Instrumenta- 
tion can look in this direction for added business. 


Instrument makers are pushing research programs on equipment that will with- 
stand the high temperatures and pressures of supersonic flight—the most formid- 


tble barrier confronting space travel. 


Failure, and not our inability to translate current Russian technical journals, is 
the reason why U. S. was caught flat-footed by the USSR satellite launchings. 
Trace our lack of knowledge on the true status of Soviet advances to the same 
sore spot. (See page 87) 


A semi-conductor device that will replace relays and certain industrial power 
tubes has been developed by General Electric. Called a silicon controlled recti- 


fier, the device has wide instrument applications. 


Fairchild Controls Corp. has designed a data-to-voice system that converts auto- 
matic commands from computing machines into verbal messages—ideal for air- 
traffic control, early warning and translation. 


Minneapolis-Honeywell revealed this month that it has supplied the com- 
plicated instrumentation for France's huge plutonium extraction plant. The 
plant goes into full operation early this year. 


Is there a shortage of engineers? You figure it out. Two conflicting surveys are 
making the rounds. One says that engineering students are at an all-time high. 
The other predicts a continuing shortage until 1960. (See Industry Notes, page 
81) 


British scientists are claiming to have harnessed H-power. They say they have 
produced temperatures to 100,000,000°C in a fusion reaction. If true, this is 


another important step toward obsolescence of the fission (atomic) reactor. 


Personnel problems are being met by the Air Research and Development Com- 
mand with a newly designed electronic system. The system scans background 
information and selects qualified personnel to fill officer vacancies. 


(Please turn to Page 14) 
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For Fast, Accurate Matching of Resistors, 
Capacitors, Inductors 
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_"} COMPARISON 
BRIDGE 


1 ohm to 5 megohms, 500 mmfd to 2,000 mfd, 
3 millihenrys to 10,000 henrys. 


e Five meter ranges: 1%, 2.5%, 5% 10% 
and 25% difference readings at full scale. 

e Accurate within 0.1% on 1% scale. 

e Component differences of 1 part in 10,000 
can be detected. 

e Can be used with decade box for precise 
component measurements. 


sidactinhervedinttenambasecssssntsteesnietbecsrbiekeabaliatabietinnis $185.00 sencndunabieatn 
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HIGH SPEED STEEL 
MICRO-DRILLS 
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2831 Post Oak Road « P. 


SOUTHWESTERN INDUSTRIAL ELECTRONICS COMPANY 


oO. Box 13088 - Houston 19, Texas 
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Drills from .0016” to .0591” 
are stocked ir increments of 
0004” (.01 mm). From .0610” 
to .1181” in increments of 
0020” (.05 mm). Left hand 
micro-drills for use on Swiss 
type automatic screw ma- 
chines. Short flute center 
drills. Send for Bulletin “Q’’ 
listing complete line of drills 
or Catalog M listing collets 
as well as full line of instru- 
ment lathes and accessories. 
Louis Levin & Son, Inc., 3610 
S. Broadway, Los Angeles 7, 
California. 


FOR THE SIZE OF THE JOB 


USE THE PERFECT COMBINATION 
For Assured Accuracy 


MICRO-DRILLING 


JEVIN,. 
SUPER PRECISION COLLETS 











Super precision collets for jewelers type lathes. 
Ideal for holding micro-drills or other parts where 
concentricity is important. Available from stock in 
complete range of sizes from .004” (.1 mm) to 
5/16” (8.0 mm). 
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Titanium on Way Down ....... 


Possible Pinch ..... 


Sperry Rand on the Market ..... 


Earnings and Yearnings ....... 


Pricing Policies on the Block .... 


The Urge to Merge .. 


Interest Rate Cut ... 


Administration Nixes 


Price of titanium is on the way down. This bears watching by instrument and 
component makers looking for metals with high corrosion resistance properties, 
It is expected that cost will swing down to $1 per pound by 1967 


According to figures by Independent Petroleum Association, petroleum de. 
mand in U. S. is down to 8,590,000 barrels daily. That's 1% below the 1956 
level. Relaxing demands may spell a pinch for petroleum instrumentation. 


First commercial marketing of its transistors and semiconductor diodes was con- 
firmed by officials of Sperry Rand Company. 


In the first nine months of 1957 Burroughs Corp. raked in a world-wide revenue 
of $204,861,122. That's up $14,410,412 from the same period in 1956. 


Daystrom, Inc. is anticipating a good year. Sales for the fiscal year ending in 
March should reach a record $85 million. 


General Transistor Corp. and its subsidiaries doubled third quaiier earnings 
to $91,222—after taxes. 


James O. Bengston, president of Chicago Apparatus points ahead to a record 
ycar for lab equipment sales. Reason—satellite programs have created new and 
intense public awareness of the importance of scientific research. This aware 
ness will be reflected in sales. 


Expect Senator Estes Kefauver’s anti-trust subcommittee to take a long look 
I g 


at the process industry's pricing policies. 
e 
In 1958, look for a new wave of mergers and consolidations. 


Budd Co., having just acquired about 10° of Solar Aircraft’s outstanding 
shares, is putting out feelers for a possible merger between the two companies. 
Midwestern Instruments has bought up Data Storage Devices Co. for an 


undisclosed sum. 


Through an exchange of stocks, Cohu Electronics Inc. has acquired both Milli- 
vac Instrument Co. and Volkers & Schaffer, Inc. The 2 companies will be- 


come a single operating unit. 


Proposed acquisition of Aircraft Radio Corp. by Litton Industries was sub- 
mitted to a hearing by the California Corporation Commissioner in Los Angeles, 


December 30. 


Wall Street Journal reports that N. Y. bankers are predicting the first general 
interest rate cut to business in nearly 4 years will be made by February. 


The Administration has nixed any 1958 cut in corporate income taxes. In- 
stead it will ask Congress to extend current 52% rate on earnings beyond the 


June 30 deadline. 
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You Look At It! 


New Masoneilian Transmitter 


Offers High Performance, 


Ease of installation and Maintenance 





At left — Series 4600 (Temperature) or 4700 
(Pressure) Transmitter is housed in a weather- 
proof aluminum case, with blue Hammertone 
finish. Weighs only about 8 Ibs. 


One look at the Masoneilan Temperature 
or Pressure Transmitter will show you its 
simple, compact and rugged design. All of 
the elements have been neatly tailored 
into a 7” x 6” area, only 334” high; yet all 
adjustments are visible and easily accessi- 
ble — performance is accurate and de- 
pendable. 


Unitized construction is a major advance- 
ment. All sub-assemblies can be easily 
changed or removed individually, without 
disturbing the beam assembly. And the 


All components are made readily accessible 
by simply removing the cover. Simple, unitized 
construction makes everything compact, yet 
easy to adjust and maintain. 








base plate is aiso optional. 


Derivative unit and Receiver Gauge may 
be integrally mounted on the base plate, 
requiring no tubing or fittings. 


The new Masoneilan Transmitter is easily 
and quickly mounted to a pipe or flat sur- 
face — in any position found convenient, 
because the balanced beam eliminates 
zero shift. 


This is your kind of instrument — built for 
dependable operation and easy mainte- 
nance! Send for new Bulletin which pro- 
vides complete data and specifications. 


Miason-N EILAN 


Division of Worthington Corporation 
29 NAHATAN STREET, NORWOOD, MASSACHUSETTS 
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Sales Offices or Distributors in the Following Cities: 

New York e Syracuse e Chicago e St. lovis e Tulsa e@ Philadelphia « Houston « Atlanta * Cleveland 
Cincinnati e Kansas City e Phoenix e Detroit e San Francisco e Lovisville e Salt Lake City e El Paso 
Albuquerque e Charlotte e Los Angeles e Corpus Christi e Denver e Appleton e Birmingham « Pittsburgh 

New Orleans e Seattle e Jacksonville * Wilmington e Mason-Neilan Regulator Co., Ltd., Montreal and Toronto 
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Derivative unit is easily mounted to base 
plate without tubing or fittings. Integral 
mounting of receiver gauge on front edge of 





Professional engineers are nomads; their next job can take them liter- 





ally anywhere. In this article, John Constance, councilor on engineer- 
ing registration, tells you how to cross state boundaries and yet legally 


take the benefits of your professional engineer's license with you. 











4 
Moving Day 
for Your Engineering License 
by John D. Constance. P.E.* Licensure by Endorsement quirements. Practically all state reg- 4 
“gor . : : , ; istration laws permit waiving examin- § 
Registered Professional Engineer nents by gpipenceme reign ations for Registration by Endorse- E 
3 : taking any tests) is granted to appli- ‘ Ey Ee as “a j 
New York and New Jersey lie Uaeeae “epabits be mantis ment. Hence, insisting on reciproc ity 
- : ae ‘ent : , , alth 5 ; agreements in addition to such waiv- 
all state registration boards. Although 7 ae : ' 

ers s bee ) amenté - 
’ : requirements differ from state to state, cali tate S. gga re ae ‘ 

The right to register engineers be- written and oral examinations are Different stat have diff oe 

longs to the individual states, and en- waived by most boards if the applicant s ~ " mo ar . us © _— 

gineering license in one state carries has passed an equivalent written ex- re — ve rooms sagen don . eo wit 

no permission to practice in another: amination in another state, or if he is oasis ao ye Peek a 
it is non-transferrable. Thus, the en- a registered engineer with a long-es- them in reciprocal or blan et agree 
gineer who accepts a job in a state tablished recognized ments. However, through NCSBEE, : 


where he is not registered, finds him- 
self in a dilemma. 


You’re Okay for A While 


Fortunately, most states permit 
licensed engineers from other states 
to practice for a short time without 
getting a license. Some states permit 
this for the duration of a _ single 
project, others permit practice for 30- 
or 60-day periods on a temporary basis. 
In Ohio, the limit is for an aggregate 
of 60 days; in New York 30 days. A 
few states even permit such temporary 
practice beyond the legal nominal 
limit—pending the processing of an 
application for permanent registration. 
(Check with the state board secretary 
listed on page 67A, September ISA 
Journal, for details on interstate reg- 
istration.) 

State registration boards want to 
facilitate the flow of engineering 
talent across state lines. On the other 
hand, they must prevent the abuse of 
interstate registration when it’s used 
to get around the tougher licensing re- 
quirements of any other state. In ad- 
dition, the differing needs and political 
climate of various states work against 
uniform registration laws, although 
this is the ultimate goal of the Nation- 
al Council of State Boards of Engineer- 
ing Examiners (NCSBEE). 


*Mr. Constance's address is 625 Hudson Ter 
race, Cliffside Park, New Jersey 


practice and 

standing in the engineering profession. 

Most states require that the applicant 

be registered in his home state, and 

meet statutory requirements of age, 
citizenship, and experience. Applicants 
may be considered for Licensure by 

Endorsement if they hold: 

e Professional Engineering License or 
Certificate issued by a legally con- 
stituted board in any US state or 
political subdivision. 

e Certificate of Qualification issued by 
NCSBEE. Provided: 

e That, when the license or certificate 
was issued, the issuing state’s ex- 
amination was the full equivalent of 
the current exam in question. 

e That the applicant’s record met all 
other statuatory requirements of age, 
citizenship, education, ete. 

According to NCSBEE, 46. states 
give maximum credit to examinations 
given by other’ state’ registration 
boards. Two states require an oral 
exam regardless of written exams 
taken elsewhere, and one board recog- 
nizes examinations given only by 
boards with which it has reciprocal 
agreements. 


Reciprocity is a Special Case 


Reciprocal registration involves mu- 
tual agreement between two or more 
states to grant carte blanche registra- 
tion by “reciprocity,” presupposing a 
reasonable equality of qualification re- 


various state boards are attempting to 
develop a minimum standard for adop- 
tion by all states. 

NCSBEE’s Committee on Registra- 
tion by Endorsement notes that 50 of 
the 52 boards will honor a request for 
a candidate’s grades on his written 
examination in that state when he ap- 
plies for registration by endorsement 
in another state. Also, 46 of the 52 
will honor a request for a copy of the 
candidate’s exam. This shows a 
definite trend toward reciprocity in 
practice, if not in law. 


NCSBEE Coordinates 


NCSBEE is an advisory and coordi- 
nating agency established in 1920 and 
incorporated in 1938. Its membership 
consists of the various state boards of 
examiners. It is a clearing house for 
all member boards and a repository of 
registration information. From its 
study of state registration laws and 
its comparison of registration proced- 
dures and requirements, NCSBEE has 
compiled valuable data, obtained great- 
er uniformity in registration, and is 
gradually raising standards. Since 
national registration is not possible, 
the only way the states can get any 
uniformity in action is through such 
a national organization. NCSBEE 
cooperates with all professional engi- 
neering sovieties, serving as a bureau 
of information for their members. It 


(Please Turn to Page 20) 


ISA Journal 


The Capaci-trol—a capacitance 
type level position detector 
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Type 2414W with sensing element installed horizontally 
P for high level detection. . . ° ° 
bay! . The Capaci-Trol is an electronic-electric level alarm and control 
of : , of " ‘ . 
is unit for detection of level position in vessels—either as single 
on > Compact Construction point level detection for high or low level alarm applications 
p- > No Moving Parts or for high-low differential gap level detections. Units operate 
nt . Pressures up to 2500 psi with power frequencies of 60 cycles utilizing a capacitance 
= 9 : . oe . . ; 
on ; bridge circuit in conjunction with a rugged and durable 
1e Requires only 110 a. c. to operate s 
Thyratron tube. Requiring only 110 a. c. supply voltage, the 
. TT, j r A ~ ° . > . ° 
in & Unaffected by Supply Voltage Capaci-Trol is completely self-contained and has no moving 
Variations parts. The electrical output can be used to operate solenoid valves, 
* Temperature Application Range motor starters, indicator lights, alarms, etc. All components 
From —50° F. to +150° F. of the Capaci-Trol are of the highest quality available, 
» Unaffected by Ambient Temperature insuring maximum dependability and long life. 
i- n 
Changes 
d 
p AVAILABLE IN TWO MODELS 
if TYPE 2408W DIFFERENTIAL GAP CONTROLLER. The Type 2408W 
r can be used in a wide range of conducting liquids for two-posi- 
f tion control of level. Components are mounted on a plug-in 
| chassis housed in a weather-proof aluminum case. Sensing ele- 
8 ments available in lengths from 6” to 36” which is connected to 
| remote control unit with coaxial cable. Maximum differential 
gap—80° % of coral length of sensing element. Minimum dif- 
- ferential gap—0.5”. 
8 TYPE 2414W HIGH OR LOW LEVEL ALARM. The Type 2414W 
High or Low Level Alarm unit, as shown above, is designed for 
: use in both conducting and non-conducting liquids. This, in Type 2414W remote case contains 
general, includes the range from aqueous solutions to petroleum power supply, relay and lights. Thy- 
> oils. Weather-proof housings are used for all components. ratron tube and level adjustment lo- 
Thyratron tube is in head portion of sensing element, thus coted in condulet on top of sensing 
element. 


requiring only standard wire in connecting to control case. 


Type 2408W control unit featuring ‘ 3 
Write for Bulletin F-2408 for complete information 


plug-in chassis. 
2 : ISHER: 
s IF 1T FLOWS THROUGH PIPE ANYWHERE IN THE WORLD...CHANCES ARE IT’S CONTROLLED BY... 


FISHER GOVERNOR COMPANY 


Marshalltown, lowa / Woodstock, Ontario / London, England 
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(Continued from Page 18) medical certification, the NBER cer- voted many years to this problem of 


tificate is not yet accepted by all state interstate registration, recognizing j 
is supported by each of the state ex- cling . I : ers: —s Bit 
tee. 3 S boards. as a matter of education and per. 
amining boards and technical socie- Th ——— ae ; inn Thi ainenil re 
. : ros 5, e Uer cate mé es sasier Ssuasion. bs CC ee S§ ¢ » 
ties. Its executive secretary, T. Keith ‘ oe . . : iamiaed , oe Pas S tiaes ¥ * De “peel . , coal 
“ t45 : yr é y co yete engineer to cross lone State Doards and complie¢ 
Legaré, can be reached by writing him rate > : saa , = yee ' : ni eat z , hi . 1 = reall 
: Sle -] s, 4 é Sté 3 < ) reqt "eme S as ste ye1Oow. 8 
at P. O. Box 1404, Palmetto Life : ee aunt - ie ipivieves acct : a - mi ht ct nal 
1a: . : * . : av lice ; > Cc > anc requirements mig change, so 
Building, Columbia, South Carolina. dbrtes Cul sOnSERS , s on ae mn ibe [ en B 50 7M 
rechecking of details already reliably should check your board secretary, 
established. The present Certificate is since he has the last word. 
Certificate of Qualification a photostatic copy of the application 
bearing the official seal of NCSBEE, 
Through the National Bureau of En- but is not suitable for framing pur- 
ee ee : - i ——- WHAT’S NEEDED FOR 
gineering Registration, NCSBEE min- poses. Some states accept the Cer- 
imizes the effort, embarrassment, and tificate as meeting all state require- REGISTRATION BY 
expense required of registered engi- ments for engineering registration: ENDORSEMENT 
neers when obtaining licensure in others accept it in part, making use of 
another state, and acts as a clearing » verified rec ; of educati ‘ ‘ : 
“es : o cot Pn oon : - the verifie d ree of education = Alabama—Graduation from approved 
ouse for e essional records o »xperience ys g »w fee ‘ , A 
. : a né experience only ; a few feel that the school plus 4 yrs satisfactory exper- 
engineers. NBER reviews an engi- use of the Certificate would constitute tence 
neer’s record of experience and_ in- unlawful delegation of power. 
vestigates his registration with his — id 1 indi 
. . d Ska—lac “ase considerec - 
own state board. If the findings meet Apply Early, Save Time iduall Pri ee vi ve aa. il 
* ool ee vidually. ‘lor registration t 
with NBER approval, it issues a Cer- When apolying for reciprocal re ae : t “en _- oo 
ad “yi . é , mn é ying reciprocé reg- “ valent requirements. 
tificate of Qualification. Applications aly ‘ bye ; Cyan FOquars ” 
anal to . : istration or Licensure by Endorsement 
for NBER certification can be obtained through NBER, send in your Certifi P re : : . 
from Mr. Legaré. ‘ ad : i= Arizona—Prior registration by: writ- 
cate and state’s application form com- ten exam, established practice, or 
The Certificate is not a national pleted. All boards want to see your school plus 4 yrs satisfactory expe- 
license, and State Boards do not per- up-to-date record of experience. An in- rience. 
mit its use in lieu of their own vestigation by NBER often takes con- 
icenses y j > > res y sider: » j > = ? rai j ye ° ° 
licenses. Fy cena gal serves only siderable omg So don't Ww ait until Arkansas—Weight given to prior reg- 
as a verl e os of the reaiogai you actually need a certificate; file istration by written exam. Independ- 
experience, and is not considered as with the Bureau as early as possible ent investigation made of qualified 
sole evidence of qualification for reg- to avoid delay. non-residents 
istration. Eath application is con- 
sidered by the affected board of ex- Conditions for Registration by ee ' ‘ 
: . é California—Oral exam _ required by | 
aminers on its own merits. Endorsement : 4 
law for all applicants with valid reg- 
National certification in engineering NCSBEE, through its Committee on istration. Written exam may be re- 
is still comparatively young. Unlike Registration by Endorsement, has de- quired after interview. 


save time and money... ship vilN 






Left—Alwac, electronic digital computer, loads uncrate 
into padded van at manufacturer's West Coast plant. 
Right— North American's fast, safe service — door-to-dot 
— has customer's unit in operation ahead of schedule. 
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DOOR-TO-DOOR DELIVERY...UNCRATED...HIGH-VALUE PRODUCTS...EXHIBIT DISPL/ 
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Canal Zone—Prior registration by 


Maine—Equivalent written exam in 





Accepted if minimum 


Satisfaction of stat- 
Prior registration by 
Accepted if law is 


registration by 


om of written exam, plus statutory require- other state. 
ing it 
1 per. ments. Maryland—Applicant must meet re- 
ques. Colorado—Prior registration under quirements of state law. 
| their equivalent requirements. Massachusetts 
These Connecticut—Prior registration by requirements of other states are equal. 
>» you equivalent requirements. Michigan — Prior registration under 
‘etary, . : — equivalent requirements. 
Delaware—Education, training, and : - y 
experience satisfying requirements. Minnesota—Prior registration under 
2 bi ; é : equivalent requirements. 
—_ 4 a 1 Say -agpeaamaaae Mississippi — Applicant must meet 
by equivalent writte oes minimum requirements of law. 
Florida—Prior registration by equiva- Missouri—Prior registration by equiv- 
lent written exam. nw ype ang alent written exam. 
plus evidence of established practice. Montana—Will recognize application 
roved Georgia—Prior registration under and check with other state. 
Xper- equivalent requirements. Nebraska—Prior registration by writ- 
Hawaii—Prior registration by equiv- ten exam. 
alent written exam. Nevada—Oral exam required. 
— Iidaho—Prior registration by equiva- | New Hampshire 
a lent written exam. utory requirements. 
Illinois—Graduation from approved ee ten 
writ- school, 15 yrs experience and recog- es re 
. OF nized distinction. New Mexico 
expe ; Pri istrati b t equivalent. 
xpe- —Prior registration writ- . . 
a rior registration by idee Wats..ietie 
" 3 ; ; ' equivalent written exam. 
reg- lowa—Prior registration by written No. Carolina—Prior registration by 
end- = a ; written exam on equal basis. 
lified a ay experience = =No. Dakota—Prior registration by 
SyME requirements. equivalent standards. 
Kentucky — Prior registration by Ohio—Prior registration by equivalent 
1 by equivalent written exam. written exam. 
a Louisiana — Prior registration by Oklahoma—By reciprocity agreements 





V 


equivalent written exam. 


with 11 other states. 


Oregon—Prior registration by equiv- 
alent written exam. 
Pennsylvania—Prior registration by 
equivalent written exam. 

Puerto Rico—By reciprocal agree- 
ment. Investigation of original state 
registration. 

Rhode Island—Prior registration de- 
pending on which state. 

So. Carolina—Prior registration by 
written exam. 
So. Dakota 
written exam. 


Prior registration by 


Tennessee — Prior registration by 
written exam on equivalency basis. 
Texas—Prior registration by equiva- 
lent written exam. 

Utah—Prior registration by equiva- 
lent written exam. 

Vermont—Prior registration if equal 
to Vermont’s standards. 
Virginia—Prior registration by equiv- 
alent requirements. 
Washington—Qualifications must be 
equal to those of other states. 

West Virginia—Prior registration by 
equivalent written exam. 
Wisconsin—Equal to or exceeding re- 
quirements on date filed. 

Wyoming — Prior registration by 
equivalent written exam. 


Above listing from findings of 
NCSBEE, reprinted by permission. 
Remember to check with your board 
secretary as to latest requirements. 


North American Van - 


GURCIATEDS 





DOUBLE-CHECK THESE ADVANTAGES: 
V/ Eliminates costly crating, uncrating. 
KZ Saves disassembly and reassembly time. 
V4 Door-to-door delivery; no drayage cost. 


KZ Proved gentlest in Impact-O-Graph tests.* 





—4 V/ Prompt pickup, fastest service anywhere. 







*Impact-O-Graphs placed with prod- 
ucts shipped via North American van 
showed far less shock and jar than 
other methods of transportation. 
Coupon brings report of findings. 


AND LABORATORIES 
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Phone your local North American Van Lines 
Agent now... 


He’s listed in the Yellow Pages under ‘‘Movers.’”’ Or 
send coupon below for details of High-Value Prod- 
ucts and other North American specialized industrial 
services, and ‘‘Wife-Approved’”’ moves for transferred 
personnel. North American Van Lines, Inc., World 
Headquarters, Fort Wayne, Ind., North American 
Van Lines Canada, Ltd., Toronto. 





North American Van Lines, Inc. ae 
World Headquarters, Dept. IJ-18, Ft. Wayne 1, Ind. 
Without obligation send me the report on Impact-0-Graph tests and booklets 
indicated below. 

(1) Exhibit Displays 

(_] Transferred Personnel 


() High-Value Products 
0 Overseas Services 


Name.......... 


Company 


ee ee ee ee ee ee ee ee ee 


Address.......... 


i ccoshived “ Zone State 


* Service Card 
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and control 


GORDON 
XACILINE 


Controls tempera- 
ture automatically 
within a fraction of 
a degree in any heat proc- 
ess. A complete factory-assembled unit 
ready for installation anywhere. Can be 
used with any existing indicating or re- 

cording pyrometer controller 
—regardless of age. 





GORDON 


XAC|EMP 


Hand Pyrometer 






_ Aquality-built, conven- 
ient instrument for quick, 
accurate temperature read- 

ing in molten nonferrous 
metals. Also, other models 
of Xactemp for all-around 

temperature checking. 







GORDON 


SERVRITE 


Thermocouple Wire 
Thermocouple Extension Wire 


Insulated in Gordon’s own plant 
to assure consistent quality. 

All standard wire and insulations 
carried in stock for quick delivery. 
Other wires, in long or short runs, 
manufactured to specifications. 





Full Particulars on Request 


7a 4s es © 5607 
‘GORDON: 
>% SERVICE: >: 


CLAUD S. GORDON CO. 


Manufacturers * Engineers * Distributors 
Temperature Control Instruments « Thermocouples & 
Accessories @ Industrial Furnaces & Ovens e Metal- 

lurgical Testing Machines 


623 West 30th Street, Chicago 16, Illinois 
2011 Hamilton Avenue, Cleveland 14, Ohio 
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» Economics 


of Proces 


There are great forces at work to- 
day shaping our economic destiny — 
population, inflation, foreign aid and 
taxation. We must deal with 
forces as individuals and as a nation. 
For example, our population, which is 
growing faster than our work force, 
quite possibly could bid up the price 
of all commodities—which is inflation. 


these 


| Our ability to invest in foreign fields 


requires economic strength and stabili- 
ty, and so does the shouldering of a 
heavy tax burden. 


Productivity—the Key 


I see productivity as the key to most 
of these questions, particularly relating 
to automatic control or automation. 

It often seems to me that the instru- 
ment makers, and industry process and 
instrument engineers have not 
done enough “shouting from the 
housetops” about the vital role that 
instrumentation plays in America’s 
enormous Capacity to produce. Most 
of us know of many continuous proc- 
esses turning out a product by the ton 
or mile that would not be running to- 
day without instruments. But 
haven't factual data prove 
although we know it is just as axio- 
matic as a geometric theorum. 


too, 


we 


to this 


We Need Economic Data 


This almost complete lack of eco- 
nomic data in the instrumentation-au- 
tomation field is disturbing. Why is 
factual information so completely ab- 


sent? Other industries have it. | 
think one reason is that the instru- 
ment user is too secretive. He won't 


divulge the data even if he has devel- 
oped it for his own use. 

Although our problem here is com- 
plicated, I think those concerned with 


*From a presentation to the |I2th Annual ISA 
Instrument-Automation Conference, Cleveland 


Ohio, September 9-13, 1957. 








s Control* 


by Raymond E, Olson (Member ISA) 
President, Taylor Instrument Companies 


Rochester, New York 


process instrumentation should be pro- 
While 
preparing this article, | made a brief 
survey to see how much data of this 


ducing more economic data. 





type are available. 


Instrumentation is Wonderful! 


Thirty companies in thirty differ 
industries told me “Instrumentation 
wonderful”. But very few had basi 
figures to really substantiate their sta 
ments. Here are a few of the m 
factual reports. 

|. A chemical plant reports inst 
ments at an installed cost of $13,06 
including a furnace analyzer, cont 
of feed, temperature, and product co 
position. Result: More uniform 
product and efficient manpower use at 
an annual saving of $50,000. 

2. Another company justified its 
scanning and logging equipment af 
$26,000 saving yearly per each mam 
ual-logging operation discontinued, and 
manpower freed for more productive 
work. 

3. Closer control of refinery frac- 
tionating-column top-tower tempefa- 
tures increased production 12% 
equal to 50 barrels per day—a nice re- 
turn on an investment in one of the 


newer type short-range temperature 
transmitters. 

4. One interesting application in- 
volved a mass spectrometer continu- 
ously analyzing H,S and SO, in sul- 
phur recovery-plant tail gas, enabling 
the adjustment of the air-ratio to be 
made. Sulphur recovery loss was fe 
duced from 1.3 tons to 0.1 ton pet 
day; the complete installation paid out 
in 314 days! 

I say again that the men who en 
gineer, maintain, and operate our proc 
ess instruments have contributed 
mightily to our productivity which is 
the envy of the entire world. 

(Please Turn to Page 30) 
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a Quick-connect mounting—For a change of con- 


trollers: just push in and turn quick-connect 
switch. This completely seals the air lines to 
the controller, permitting removal of the unit 
while process remains on manual control 


TEL-O-SET controllers 


New and improved Tel-O-Set controllers are 
low in cost, easily installed, compact, and 
require minimum maintenance. You can use 
them to control any process variable. One 
basic model serves for all applications. You 
can mount the controller anywhere: rear of 
receiver case, back of panel, or on the valve. 


With all their simplicity, these instruments 


are highly sensitive and respond instantly to 


change. They operate on a pneumatic-balance 


lrademark of Minneapolis-Honeywell Regulator Co. 


principle which eliminates lost motion and 
friction. 


Tel-O-Set controllers are an ideal complement 
to Tel-O-Set recorders and indicators...today’s 
most advanced miniature instruments. For 
details, call your nearby Honeywell sales 
engineer. He’s as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, Wayne and Windrim 
Avenues, Philadelphia 44, Pa. 


Honeywell 
H Fouts ow Couttiols 
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You CAN get Fr 
more per-dollar 


The finest instrumentation and control panels—but often 
competitive in price while superior in quality. 

Exceptional value is what has increased LEE sales 100-fold 
in five years. Plant capacity again being doubled. 


We engineer and build to customer’s specifications Elec- 
trical Control Panels, Cubicles, Consoles, Instrumentation Cubi- 
cles, Electrical and Power Distribution Equipment. 


Mimic flow diagrams are painted— plastic— or aluminum strip. In- 
strumentation cubicles include tube and pipe 14 in. to 3 in. with air 
headers, pressure regulators, and all runs of tubing to bulkhead fittings 
for easy field installation. We're equipped for any type of steel fabrication 
including 1 in. plate. Tell us your requirements—we'll be glad to quote. 


LAKE ERIE ELECTRIC MFG. Inc., 
Erie, Pa. 
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Graphic Control Panel, 
used with water 

equipment. Totally enclosed. 
\, in. steel Wired ond tue 


cess door. Wired = 
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(Continued from Page 22) 
Today, as never before, most of the 
world’s population believes that Amer- 
ica has found the key to productivity, 
But we know we must continue our 
already great strides in this direction, 


People are flocking to this country to) 


study our methods; they take back 
with them the gospel of productivity 
and a determination to spread it 
abroad. And we are helping in every 
way we know how. Already more 
than $80 billions of American capital 


is invested abroad, and we are deter-* 


mined to do more. 


The Aims of Automation 


Thus, America carries an enormous 
responsibility for the welfare of peo- 
ple everywhere, and our key to con- 
tinuing success is productivity. 

The underlying premises governing 
those concerned with process and con- 
trol design are: 

First. The dignity of the individual 
is best served if industry frees him 
from drudgery, enabling him to con- 
tribute at his full potential capacity. 
This is basic: it is good sociology, good 
psychology, and good economics. 
Second. Natural resources are limited, 
and for the first time in history men 
are using them faster than they can 
be replaced. We must maximize yields 
and minimize waste, and constantly 
develop resources that previously ap- 
peared to have no value. 

Third. Improvement in quality and 
uniformity, those twin builders of con- 
sumer confidence, on which the sta- 
bility of our economy largely depends. 
Fourth. Greater output for the num- 
ber of man hours invested. 

Is this a fair and complete summary 
of what the advocates of automation 
are trying to accomplish? They cer- 
tainly are the goals of the people of 
the instrument industry whose con- 
tributions to the economic welfare of 
the country are by no means fully un- 
derstood or appreciated. 

Up to this point, I have sketched 
our economic position with very broad 
strokes. I have suggested that our 
ability to cope with the current eco- 
nomic forces depends on the strength 
of our industries, and finally, that the 
strength of industrial America is 
closely associated with the concept and 
aims of automation. 


Data for Decisions 


The complexity of modern process- 
ing makes it ever harder to get good 
(Please Turn to Page 32) 
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To assist you in controlling 
the flow of a corrosive 
product, we offer the 
ONLY Control Valve that 
safeguards your product 
and itself with TEFLON. 


The body, stuffing box, 
integral seat and internal 
ports are all precision 
machined from a solid 
block of TEFLON*, and 
encased in a stainless steel 
housing. The plug and 
stem are one, precision 
machined from TEFLON 
and reinforced with stain- 
less steel. Spring loaded, 
TEFLON chevron rings 
maintain a tight stem seal. 


The plug will be 
characterized and 
calibrated to meet your 
requirements within the 
following ranges, 0.003 
minimum to 1.4 maximum 
Cv, with a maximum 
rangeability of 50 to 1. 

For throttling control the 
positioner is recommended 
but may be left off for 
on-off service. 


*Other materials available. 
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All TEFLON components are indicated by white area above. 
The Valve is equipped with TEFLON end connections, machined 
for coupling to glass pipe. Other types of end connections are 


available upon request. 





REPRESENTATIVES IN PRINCIPAL CITIES Write us for complete 


technical information, or for the address of our representative in your area. 











GEORGE W. DAHL COMPANY, INC. 86 TUPELO STREET, BRISTOL, R. I. 


January 1958 
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MINIATURE TWO PEN 5”’ 


RECORDING 
OTENTIOMETER 


Transistor 
Amplitiers 









AND 


eo) | a 


oy ubine 


westronics’ 


INCORPORATED 








$1195.00* 


THE ULTIMATE IN AN ACCURATE, READABLE, MINIATURE 
RECORDING POTENTIOMETER, WITH THESE ADVANCED FEATURES 


@® 0.5% accuracy on both pens. 

® Completely transistorized amplifiers, no 
vacuum tubes. 

@ MV or TC Calibration 

® Minimum Span: 1 MV 

@ Standardization: Mercury cell. 

@ Simple sub-assembly type construction for 
easy maintenance. (Entire recorder rolls 
forward out of case.) 


@ 5-inch strip chart record. 

®@ Two pens, each traveling the full 5 inches. 
® 1-second maximum balancing time. 

® Table top or panel mounting. 

®@ Panel space 954” W x 8%” H 

® Margin marker pens. 

© Paper supply indicator front of recorder. 
® Ball bearings in pen drive system. 

® New concept in front set limit switches. 


PLUS THESE OPTIONAL FEATURES: 


® One front set SPDT switch and 3 SPDT ©® Transmitting slidewires. 
back set switches each independently ad- ® Selsyn motor chart drive. 
justable over the entire*range on each ® 3 speed quick change chart drive. 
pen. @ Left and/or right margin marking pens. 


WESTRONICS RECORDING POTENTIOMETERS FOR EVERY NEED 


One Pen Miniature 5” Recording Potentiometer 


© 5” strip chart record. 

® Continuous Automatic Standardization with elec- 
tron tube amplifiers. 

®@ Requires only 95%” by 8%” panel space. 

® Accuracy better than 0.5%. 

@ One second full scale pen travel. 

@ Weighs less than 25 pounds. 





$490.00* 


Two Pen 11” Recording Potentiometer 
@ 11” strip chart recorder (12” overall 
width). 
® Completely transistorized amplifiers. 

@ Reduced maintenance. 

@ Small size. 

@ Immediate recording .. . 
time. 

@ Optional synchronous motor or Selsyn 
motor chart drive. 


*BASE PRICE 


no warm-up 





$1495.00* 
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(Continued from Page 30) 
economic data for making decisions 
In the early days, and even today, eco. 
nomic justification for instrumentatiog 
was achieved by comparing processes 
with and without instruments. Time 
and material savings, and improved 
quality and quantity were obvious. 

Today many processes cannot oper 
ate without instruments. But how 
many and what type? What can the 
process afford? How long should the 
pay-off period be? Management 
don't always have the answers to these 
questions. Perhaps they have taken 
the recommendations of technical ex. 
perts on blind faith. But if so, how 
long can this happy state of affairs go 
on in the face of more costly scanners, 
loggers, and data computers? 


The Price Squeeze 

Today, manufacturers are squeezed 
by two opposing forces: rising labor 
and material costs on one side, and 
competitive pressures on the other 
To remain in a sound position, they 
must find ways to produce more eff. 
ciently or go out of business. 

Then, is it not just plain common 
sense that we more freely disseminate 
economic data that will give further 
stability and soundness to our entire 
social structure? Is this too altruistic 
in our highly competitive business sys- 
tem? I leave it to managers who are 
the beneficiaries of instruments to find 
a way to express their interest in the 
economics of automation. 


Automation Needs Promotion 
The complexity of modern industry 
carries with it the seeds of public mis 
understanding. Today, you hear promi 
nent voices raised in protest against 
our materialistic way of life, asserting 
that our economic system and our 
moral and spiritual values are unre: 
mittingly opposed to each other. But, 
I believe deeply in the principle that 
material resources, when properly dedi- 
cated, contribute to man’s spiritual re- 
sources. Our economy needs strong 
protagonists who can successfully de- 
bate the proposition that material at- 
tainments permit people to realize 
their latent skills and capabilities. 
With wide open circuits for the 
communication of economic informa- 
tion among process people and instru- 
ment manufacturers, and with public 
understanding and acceptance of out 
aims and objectives, our contributions 
to the strengthening of the economy 
can be prodigious. But whether of 
not we succeed is largely up to us. 
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MICROVOLTS 





KILOVOLTS 





AMPS 








MICRO-MICROAMPS 








Model 203. Measure 
10 microvolts to 1 


kilovolt, 100 nua 


to 100 ma. 25 ranges. 


This is the ONE 
universal meter. 


Now! Solve any DC 
measurement problem-—with a 
proven KIN TEL instrument 


MEASURE MICROVOLTS TO KILOVOLTS, MICRO-MICROAMPS TO 
AMPS WITH STABILITY, ACCURACY, SIMPLICITY! 

From research and development to production line testing...one of 
these versatile pc measuring instruments can meet your most exact- 
ing requirements. 

All units incorporate KIN TEL’s proven chopper-stabilized circuitry 
for rock-solid measurement of microvolt level pc signals. All have 
zero center meters for instant polarity indication. 

KIN TEL’s microvoltmeters feature high input impedance and can 
be used as stable pc amplifiers. The model 301 both measures and 
supplies pc from 1 to 501 volts with 0.02% accuracy — provides 
20 ma output as a supply. 

One of these instruments can solve your pc measurement problem. 
And remember - reliable, accurate performance is assured by KIN 
TEL’s experience in manufacturing more than 10,000 instruments. 





Instrument Model 203 Model 2028 Model 204A Model 301 
DC Voltage +100yv to +300uv to +10yzv to 1 to 501 +100,v to 
Ranges +1000V +1000V +10V volts* +1000V 
(Full Scale) 15 ranges 14 ranges 7 ranges 15 ranges 
OC Current +100yya to +0.001ya to Not +0.00lya 
Ranges +100ma None +1ma Applicable to 1 amp 
(Full Scale) 10 ranges 7 ranges 19 ranges 
10 megohms 10 megohms 
below 10mv- below 10mv- 10 megohms at 
Input 30 megohms 30 megohms 10,000 ohms _Infinite at | 30mv and below 
Impedance at 30mv- at 30mv- null 100 megohms 
100 megohms 100 megohms above — 
above 30mv above 30mv 
3% on 2 lower 
——— as 3% 3% ranges, 0.02% 3% 
4% above 
Max. Output 1 volt across 1 volt across 1 volt across Not 1 volt across 
as Amplifier 1000 ohms 2000 ohms 1000 ohms Applicable 500 ohms 
Equiv. Input 
Drift (Max. 10uv 15yuv <2uv eabuny 10uv 
Long Time) 
Price $550 $350 $325 $625 $550 


Circle 27A on Readers’ Service Card 


*The 301 utilizes a null voltmeter to indicate difference between voltage being measured and output 
of its variable DC supply. Its null meter has 4 full scale ranges from +0.05 to +50 V. 


Write for detailed literature - 5725 Kearny Villa Rd., 
San Diego 11, Calif. Representatives in all major cities. 





FORMERLY KAY LAB 





Model 203AR. Measure 
0.001ua to 1 amp, 
100 «vv to 1000 volts. 
Zero center meter. 
Compact, 19-inch rack 
mount design. 


Model 204A. Electronic Model 301. Calibrated 
galvo. Transistorized. null voltmeter and 
Sensitive, rugged DC DC standard. Instantly 

null detector, amplifier, measure and supply 

microvoitmeter, DC from 1 to 501 voits 
micro-microammeter at 0.02% accuracy 


Model 202B. Wide 
range, DC microvolt- 
meter-amplifier. Zero 

center meter 
gives instant polarity 
indication. 
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MODEL 25 
Computing Linear 
integrator 


...is designed for temperature 
recording, averaging and area 
computation in gas analysis 
procedures. Providing a fast, 
accurate and a continuously 
integrated total of data as it is 
being recorded, the Librascope 
Model 25 can be installed on any 
device having shaft rotation or 
displacement as an output. 
Write for New Bulletin 


Representatives in principal cities 







COMPUTERS, 
CONTROLS, 
COMPONENTS 








IBRASCOPE 





EQUIPMENT CORPORATION 


PRECISION 


A SUBSIDIARY OF GENERAL 


133 E. SANTA ANITA AVE., BURBANK, CALIF. 


Circle 28A on Readers’ Service Card 
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> Instruments at Work 


| With the ever higher pressures being used in m 
modern processes, the instrument engineer is f. 
with increasing problems in purging flowmeter, 
and liquid level lines. This can be quite a heada 
Here’s a new and ingenious solution using the pre 
cisely metered flows of positive displacement pumps 





fornia Standard Oil, there are many 
relief valves and process control in- 
struments in high-pressure water 
slurry service. If not continuously 
flushed, these valves and instrument 
lines frequently will plug. 


| 
| In the Isophthalic Plant of Cali- 
| 
| 


Standard Purge Inadequate 


Originally, a high pressure system 
was used to purge these critical lines 
with a small condensate flow. Pres- 
sure was supplied by a steam-driven 
reciprocating pump. The quantity of 
each purge stream was held at the 
minimum, using small hand-operated 
needle valves. This method proved 
unreliable because the flush stream 
tended to over-dilute the process, caus- 
ing unnecessary stoppages and added 
maintenance costs. 


Positive Displacement Purging 


This original system was replaced 
by six Milton Roy positive displace- 
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Positive Displacement 
High-Pressure Purging 


ment controlled volume pumps, ead 
with four independent  dischar, 
streams. Each pump _ continuously 
meters 6.9 gallons per hour of clear, 
cold water, providing an adequate and 
reliable constant volume of continuow 
high-pressure purge for 20 critical re 
lief valves and meter leads. 

From each of the four independen 
discharge streams this precisely con 
trolled volume of liquid is pumpe 
directly to the point of application 
at a , in pressure of 1600 psi 
Because only 20 lines are required for 
flushing, the four additional discharge 
streams allow adequate spares. 


Maintenance Minimized 
Operation of this unique positive 
displacement purge system has bees 
satisfactory. The meter-volume pumps 
now used at the plant provide con- 
tinuous positive purging with mini 
mum dilution. Nuisance delays and 
stoppages have been eliminated and 
maintenance costs are reduced. 
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Mediocrity 


Most Americans will get fighting mad if you call them common. But few of us ever 
stop to think that our society is developing the cult of the common man — which 
means a cult of mediocrity. There has been too much talk about the common man. 
It has been dinned into us that this is the century when everybody will be equal. 


More people should hold fast to the essential fact of American life — to believe in 
equal oppotrunity for all, but to know that this includes the opportunity to rise above the 
masses — to be a leader and be uncommon. When we are sick we want an uncommon 
doctor; when the car breaks down we want an uncommonly good mechanic; when we 
get into war we want desperately the most uncommonly capable admiral and general 
to defend our country. With slight reflection we all remember that the great human 
advances in history have not been brought about by mediocre men and women. They 
were accomplished by distinctly uncommon people with vital sparks of leadership. 


Despite our knowledge of the essentials of progress in human relations, we find it increas- 
ingly difficult to be individual. It is the day when the individual must be adjusted to 
the group — when we must, above all else, be sensitive to the feelings and attitudes 
of others. It is common behavior to get the idea of how others expect us to act, and 
then react accordingly. Everything is getting bigger except the individual and he is 
getting smaller, more insignificant and more dependent on larger social groups. 


Every father and mother wants their children to grow to be uncommon — to be some- 
thing special in the world. The only way we can ever achieve distinction is — as 
individuals to collectively organize our society to recognize and develop superior ability 
and intellect. We can’t all be Einsteins or Franklins, so we should look upon the un- 
common individual as an asset to our society. 


A major criticism of our schools, in our laudable desire to educate a'l, is that we let the 
mediocre pupils set the pace — or worse yet, set the ceiling. By pressure from the 
majority of average pupils the gifted child is not recognized. If he is, there are few 
facilities and programs that allow his talents to be fully developed and utilized. 


Exceptional students are regarded as “squares” and “unusuals” in the so-called conven- 
tional society of students. 


This is the age when the unusual — even the bizarre is needed. You and I as parents, 
taxpayers and planners for our children’s education must do everything possible to make 
the exceptional student more respected than the football hero. It is high time that 
science be the most highly regarded subject in school. You can start by attending your 
school board meeting and writing to your alma mater. We in the instrument and control 
industry should know better than anyone that scientific subjects are the backbone for 
qualified leadership in our field. 


United — we can beat mediocrity, unconcerned — we will wind up a second rate country. 
Edstor 
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of a PWR Atomic Power Plant 


When the Shippingport Atomic Power Plant went on line last month, it was 
the world’s first atomic station used exclusively for power generation. In 


many ways, Shippingport is as historically significant as Watt’s first steam 


engine, or Edison’s first electrical generator. 


Much of Shippingport’s suc- 


cess and economy will depend on its instruments, controls, and safeguards. 


THE DESIGN OF A CONVENTIONAL FOSSIL 


fuel boiler always has certain problems which the engi- 


neer must solve: high temperatures, poor heat transfer, 


fouling of heat-transfer surfaces, maintenance of correct 
air-fuel ratios, and proper surface distribution within 
the boiler to produce boiling, superheat, and reheat, as 
well as preheating of the incoming air and feedwater. 
Although massive equipment must be kept in check, sat- 
isfactory solutions are achieved with suitab!e instrumen- 
tation and control. 


NUCLEAR REACTORS ARE DIFFERENT 


In comparison with the prob!em of designing a fossil- 
fuel boiler, the building of a nuclear p!ant would appear 
easy. There is no fuel-handling prob!em—the fuel is 
already charged; heat transfer is a simp!e matter in 
reactors, since the heat goes directly from the fuel into 
a liquid; “furnace” volume is very small; and control 
is achieved by simple manipulation of control rods. 


by Dr. S. Baron, Technical Director 
Chemical and Nuclear Section 
and 
T. L. R. Williamson, Instrumentation Engineer 
Burns and Roe, Inc. 
Vew York City 


The Radiation Hazard 


The generating station of the Duquesne Light Com- 
pany in the little Pennsylvania town of Shippingport, 
near Pittsburgh, is powered by a pressurized water 
reactor (PWR). Although a PWR is compact and 
simple to build, it is a highly sensitive apparatus: any 
change in equilibrium during operation, if not carefully 
handled, can make the reactor uncontrollable. A re- 
actor out of control involves not only explosive forces 
like those of a conventional boiler, but also the much 
more serious release of deadly radioactivity. 
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Figure 2. Looking north in the Central Control Room at Shippingport. Reactor console and 
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panel (left section); turbine console and panel (center); and generator console and panel (right). 


Fast Power Surge 


During steady operation of a nuclear chain reaction, 
exactly as many neutrons are produced as are absorbed 
or lost from the reactor. If the reactor should produce 
one excess neutron in a thousand, the power of the 
reactor would dowble in less than a minute. This extra 
power would increase the reactor temperature and, if 
not stopped in time, would melt the reactor in minutes. 
So, the speed with which the controls respond to slight 
abnormalities is of the utmost importance. 


External contro!s can be used to stop such power 
surges. However, in attempting to safeguard against 
the failure of a critical instrument, the reactor is often 
completely overburdened with additional controls and 
protective devices. For this reason, it is far better to 
design a reactor with internal feedback; that is, with an 
ability to regulate itself during a non-equilibrium power 
surge. 


INTERNAL FEEDBACK 


The most important internal feedback control of a 
reactor is the change in reactivity due to temperature 
change. A higher temperature lowers the neutron 
cross-section: then the fuel will absorb fewer neutrons. 
This reduces the fission rate, and subsequently the 
neutron flux. A higher temperature also lowers the 
density of the fuel, decreasing the number of atoms 
of fuel per unit reactor volume, further reducing the 
fission rate. This causes the moderator temperature 
to drop, resulting in less effective conversion of the high- 
energy fission neutrons into heat, and a consequent 
drop in reactor temperature. Note that the reverse of 
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all these phenomena is also true: as the temperature 
of the reactor drops, fission will increase, tending to 
raise the temperature. So the temperature (and fission 
rate) of the reactor is largely self-regulating, and will 
reach the critical stage under one particular set of 
equilibrium conditions. 

Unfortunately, this internal feedback control is not 
instantaneous, it takes a while for all the masses of 
liquids to reach a new temperature plateau. Ir is also 
important to realize that the temperature effect, while 
controllable without external assistance, is relatively 
small. If the rate of change should be too sudden or 
too high, the reactor might well go beyond the point 
of self-regulaticn. The negative-feedback coefficient for 
the PWR at Shippingport is about —0.00025 Ak/C 
where /\k is the change in reactivity, and C is degrees 
Centigrade. The PWR uses external control rods, but 
we believe these may be eliminated in later designs. 


EXTERNAL FEEDBACK DESIRABLE 


Heat is the useful form of energy produced in a 
reactor. The primary coolant—high-pressure, light (or- 
dinary ) water—enters the reactor and absorbs this heat, 
so its temperature is higher when it leaves the reactor. 
The water circulates between the reactor and the steam 
generator (See Figure 1). To limit thermal stresses in 
the system, the temperature rise of the coolant water 
is kept low, but the water is under high pressure 
(2000 psi) to keep it from boiling. 


Usually, this coolant cycle is operated so that 


ales Tay is constant throughout the normal 
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THE PICTURED pressure trans- 
mitter, designed and manufac- 
tured by Norwood Controls, is 
of the type used in the measure- 
ment and control of the primary 
coolant pressure. Its operation 
involves the use of a twisted 
Ni-Span C bourdon tube to de- 
velop a total of 242° rotor mo- 
tion over a 0 to 2300 psi pressure 
range, this motion being used to 
directly position the rotor of a 
12-pole rotary differential trans- 
former to produce an output 
signal of approximately 0 to 9 
volts ac, 60 cps. The signal is 
transmitted to a Norwood Con- 
trols ElectroSyn servo indicator 
driven by a magnetic amplifier, 
and having auxiliary control 
switches and various retransmit- 
ting devices. 








load-range during steady state conditions. (T,. is the 
coolant temperature entering the reactor and Ty, is the 
coolant temperature leaving the reactor.) Momentarily, 
as the load is changed, Ty (average temperature) may 
rise or fall, because T;, will generally respond more 
quickly than T,. But when equilibrium conditions have 
been reestablished, T,, will return to its predetermined 
value. 


The Steam Cycle 


This inherently constant temperature T,., although 
desirable for reactor operation, is a disadvantage as far 
as efficient operation of the steam cycle is concerned. 
If no control rods are used to regulate power changes, 
an increase in power requirements for the same coolant 
flow must result in a higher temperature of the coolant 
entering the steam generator. With a fixed heat- 
transfer surface in the generator, and constant coolant 
flow rate, the power (heat transfer) to the steam gen- 
erator must essentially be proportional to the tempera- 
ture difference between the T,, and the steam-generating 
temperature. This temperature difference in the steam 
generator is greater with greater power. Because Tay 
is constant, the increasing temperature difference with 
load will lower steam temperature. This has several 
distinct disadvantages. 

First, lower steam temperature means lower thermo- 
dynamic efficiency. Therefore, steam flow would have 
to be increased not only for the increased power demand, 
but also to compensate for the lower cycle efficiency. 
Second, boiler feed pumps would have to operate at 
abnormally low discharge heads with increasing load, 
making proper control difficult. This method of con- 
trol is a disadvantage, thermodynamically, in the 
Shippingport PWR. 


Control for Changing Loads 


The reactors and auxiliaries in some recent PWR-type 
plants are designed for constant steam pressure op- 
eration at all loads to prevent the over-taxing of the 
non-nuclear plant system, and to adhere more closely to 
conventional powerplant practice. This is done by con- 
trol rods interconnected so as to be withdrawn as power 
increases to imcrease the average coolant temperature, 
and thus maintain the same steam generating pressure. 
This design is restricted by the maximum temperature 
limitations of the fuel assembly—rather low at present, 
but constantly increasing. 


Control Rods and Drives 


Control rod dimensions, number, material, and oper- 
ating characteristics generally are specified by the reactor 
designer. The instrument engineer usually will be asked 
to select suitable rod-driving mechanisms only if in- 
cluded in the reactor design. There are almost as many 
rod-drive schemes as there are reactor types: seluc- 
tance motors—rotating and linear; hydraulic motors, 
pumps, and accumulators; hydraulic valves and relays 
like those used in steam-turbine control; and rod-posi- 
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PERIOD CIRCUITS 





Figure 3. Auxiliary circuits of the neutron detectors. 


syncros or d-c potentiometers. Invariably, there will be 
difficult high-pressure sealing problems to contend with. 


RADIATION DETECTION 


Leakage neutrons escaping from the core could be 
measured easily, and would be an accurate index of 
reactor power, were it not for the presence of beta 
and gamma radiation. This causes intense ionization 
which interferes drastically with the desired signals. 
Also, the persistence of gamma radiation, even after the 
neutron level (and thus the power level) has dropped, 
creates a background compensation problem in neutron 
detection. 


Neutron Detector Types 


Neutron detectors include ionization chambers where 
ionization is caused by a boron-10 alpha particle re- 
leased through incident neutron capture. The parallel 
circular-plate (PCP) type and the double-chamber type 
use this method; they are current-integrating devices 
useful in the range from slightly above start-up power 
to full power levels. In the source level (start-up) 
range, a pulse-type instrument can be used. It con- 
sists of a fission reaction with the U*** atoms coating 
the chamber walls which starts avalanche ionization. 


Regardless of type, signals from these detectors are 
all dc and must be amplified before counting or inte- 
grating, so that they represent either the total mumber 
of neutrons being generated, or the rate at which they 
are increasing or decreasing. Once the detector signal 
has been obtained, the problem is strictly electronic. 
To understand the typical circuitry, see Figure 3. 

Thus, these basic fields—control-rod drives and radia- 
tion detection—are the only two which are strictly 
nuclear instrumentation. Most other instrument and 
control problems are essentially the same as those of a 
conventional power plant, with one difference—radia- 
tion. 
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EFFECTS OF RADIATION ON INSTRUMENTS 

Most materials become radioactive in the presence of 
intense neutron or gamma radiation. However, it is 
unlikely that these materials, in turn, will induce radio- 
activity in other materials with which they come in con- 
tact. So it is necessary to shield—usually with water, 
concrete, steel, or lead—only spaces to be occupied by 
people. 

Radiation will harden, char, or crack rubber and most 
plastics, and increase brittleness, hardness and tensile 
strength of metals. This reduces their percent elonga- 
tion for a given stress and temperature—a problem 
when metals are subject to shock or stress. 

Although most instruments are electrical, other types 
are feasible. Air-operated instruments are generally 
used just outside the reactor cooling jacket, or with 
primary cooling circuits. Usually, radiation fluxes in 
these areas are so low that secondary radiation is no 
longer a determining factor. If air is impractical as an 
instrument medium because of the possibility of a 
chemical reaction between the air and the reactor coolant 
or shield fluid, then nitrogen, helium, or carbon dioxide 
can serve. Helium can be used as a transmitting or 
actuating medium, because it is unaffected even by 
intense radiation. Demineralized water is a good hy- 
draulic fluid. But if water is chemically undesirable 
for some reason—for example, the presence of liquid 
metals—then toluene and tetralin are satisfactory. These 
same fluids also can be used in “hot” areas if they never 
come into direct contact with personnel. However, 
use of these fluids ultimately creates an additional waste- 
disposal problem. 

All commercial powerplant reactors now being built 
are confined within a large steel shell to contain radio- 
active products in case of reactor rupture or damage. 
Non-radioactive fluid and electrical lines must penetrate 
this shell. However, they must all terminate in dead-end 
seals, shells, cases, or meter bodies that vent or other- 
wise return the fluid to the interior of the containment 
vessel. These lines must all be as rupture-proof and 
leak-tight as the steel shell itself. 
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INSTRUMENTS SPECIAL TO 
NUCLEAR PLANTS 


In addition to standard instruments employed in 


conventional plants, the following will be used in a 


nuclear power plant: 
inverters (variable frequency type) 
synchros 
reluctance motors 
electromagnetic flowmeters 


radiation detectors—all types 





THIS UNIQUE instrument, housed in the 
auxiliary control room, monitors, indicates 
and records radiation levels in selected 
areas of the Shippingport Station. It checks 
for leakage in the reactor cooling system, 
monitors radiation accumulation in boiler 
compartments for safe entrance by service 
personnel, and meters contamination of 
ventilating and cooling air. Here Kenneth 
Kiesel, Westinghouse project engineer, ad- 
justs one of the Assembly Products, Inc., 
contact meter-relays which actuate alarms 
when radiation exceeds preset limits. 
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gas analyzing monitors—including mass spectrometers 
Pirani gages 


sampling units and plugging indicators for liquid 
metals 


vacuum valves of special design 


valves—bellows seal or special non-leak design 


CENTRAL CONTROL ROOM 


Personnel and visitors tend to congregate in the con- 
trol room because there all instantaneous intelligence 
is received and all operating commands given. So it 
must be truly central both in location and concept. 
There should be very compelling reasons before opera- 
tion of any major system or piece of equipment from 
any other location is permitted. For local or normal 
remote operation, proper interlocking must be provided 
to prevent conflicting instructions. 


At Shippingport, the entire operation, including gen- 
erator control and electrical switching, is conducted 
from this central room (Figure 4). There are some 
small local panels elsewhere, such as the circulating- 
water screen and pump-house panel, and the turbine 
start-up panel, but even these have permissive inter- 
locks operated from the central control room. 


In Shippingport, the Duquesne Light Company found 
a compromise between the two ways to set up a control 
room: a conventional design, and a thorough graphic 
display. Figure 2 shows the division of instrumentation 
into two sections: the vertical panel contains only an- 
nunciators, recording instruments, and _ rod-position 
lights, arranged in a conventional, but functional man- 
ner; the operating console, a modified graphic panel, 
mounts all control devices and most important indicating 
instruments. Through this design, the advantages of 
the graphic method are applied: controls sometimes 
must be selected in a hurry—no leeway for error! Costs 
and space are reduced by using conventional annuncia- 
tors and indicators. 


THE INSTRUMENT ENGINEER’S JOB 


In a plant such as Shippingport, used exclusively for 
power production, it will generally take about two 
years from the start of design to the completion of 
instrumentation. In the design stage, instrument control 
schemes must be decided upon and located on some 40 
to 50 flow diagrams. After preliminary study, sizing 
and selection, specifications must be written on about 
20 instrument and/or control subjects. Later, bids are 
analyzed, manufacturers’ prints are checked and changed, 
and up to 200 construction drawings reviewed for 
instrument location and function, with the instrument 
engineer initiating at least 20 of these himself. 


Standardization Helps 


Because of the tremendous amount of necessary de- 
tail work, the instrument engineer should strive for 
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as much standardization as possible. Standard specifi- 
cation forms reduce both his work and errors. Standard 
control methods, schematics, and connection details for 
conventional or oft-repeated situations save his time. 
As work progresses, review all manpower require- 
ments frequently, particularly during the first quarter 
of the project. However, if the instrument engineer 
starts out with two assistants, one primarily versed in 
the electrical-instrument field, the other in the mechani- 
cal—he should have little trouble keeping ahead of 
problems, assuming that he has suitable drafting support. 


Field Work 


As soon as instruments are received at the plant site, 
they should be examined for damage and compared 
with the specifications. If correct, instruments can be 
released for immediate installation, or carefully tagged 
and stored. Installed instruments should be calibrated 
and checked for compliance with standard installation 


Practices. If it is impractical at this stage to start 
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the process, dummy loads and suitable imposed variable- 
frequency signals will accomplish satisfactory pre-opera- 
tion checks—absolutely essential in a reactor plant. 
The engineer’s task in designing instrumentation for 
the PWR nuclear plant was really only an extension of 
the knowledge and skills developed with steam power- 
plants. The volume of work increased somewhat, radia- 
tion instruments and a few others were new to him, and 
he may have had to perform some fairly detailed fre- 
quency response analyses on controls and systems affect- 
ing reactor temperatures and neutron generation. Analy- 
ses of this type are not necessary in a conventional plant, 
because the instruments are inherently capable of re- 
sponding much more quickly than they ever have to. 
In the reactor, however, the instruments have met 
their match, and their performance under all conceivable 
operating conditions must be carefully evaluated. But 
we do not want to minimize the difficulties which beset 
the reactor designers or equipment makers in providing 
suitable nuclear plant instrumentation. That is where 
| 


the really-difficult problems in atomic power are locate: 
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Let a Recorder — 
find lost production 








The chart (above) is a wattmeter record of power changes saved 242 hours per shift—and increased 
to a turret lathe machining an automotive differential production almost 30%. You couldn’t have found 
carrier. Complete cycle time is 4 minutes. This this easily by the stop-watch system. But with a 
record revealed that loading-unloading took 1 minute whole day’s record before you, the lost production 
—25% of the whole cycle. Resulting tooling time stood out like a thumb in your eye. 


MAINTENANCE 


Let A Recorder Solve It! wen 





There are lots of puzzling production problems—inefficiencies, breakdowns, bottle- 
necks — around any shop or plant which cause supervisors, maintenance people 
and electricians many a sleepless night. The instrument department can solve a 
surprising number of these problems by imaginative use of recorders. Here are 
several typical case histories reported by users of Esterline-Angus instruments. 
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+Tuetsremuneancus Let a Recorder — 


check your voltage 











Low voltages in industry cause overheated 
motors, inefficient illumination, blown 
fuses, slowed production, drift in elec- 
tronic calibration and controller set-points. 
Voltmeter chart (left) showed that cause 
of intermittent low voltage (dim lights) 
was shorting to ground where power wires 
passed through trees. Chart (right) shows 
voltage normal during lunchtime, but low 
when work resumed. Investigation found 
that low power-factor was at fault. These 
are two typical cases where recorders put = 
the finger on the trouble, quickly, inexpen- 

sively and positively. 
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Let a Recorder — spot faulty drives 





A 30 hp furniture factory sawdust blower kept wear- 
ing out $70 belts at an alarming rate. The sawtooth 
record (above, right) made by a recording wattmeter 
indicated excessive belt slippage. Evidently, as blower 
speed increased, belt began to slip, fan slowed down, 
belt took hold again and repeated the cycle. Chart 
also revealed a heavy overload on motor. Result: 
a 40 hp motor was installed with wider, properly- 
tensioned belt; speed became uniform (see left 


~ 


—" record), belts lasted much longer, and load dropped 
10 kw—the power that was being wasted in chewing 


up the belts. Which all proves that “data logging” 
is no new-fangled idea—it began 80 years ago with 
the invention of industrial recorders. 


Let a Recorder — size your motors 





One foundry had 6 large grinders, a typical example 
of variable power demanded by individual operators 
applying intermittent loads. Problem: should a 
single large drive or 6 individual motors be used? 
Solution: the Esterline-Angus wattmeter chart 
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Let a Recorder — be your inspector 





The problem here was to check on the proper opera- 
tion of a large, tilting, concrete mixer and its hoist. 
Of course you could have hired an inspector—at 
about $6000 a year. But this superintendent put a 
recording wattmeter in his office. From its chart 
record (above) he checks work progress—idle, run- 
ning, charging, number of batches—at any time of 
day without leaving his office chair. (Not that we 
recommend this practice, but it’s nice if you can get 
away with it.) And another fine side benefit of 
recording: you've got the permanent chart record 
stashed in your files anytime wants to 
challenge your past operations. 


anyone 


would at times require up to 10 hp, one 35 hp motor 


could handle the maximum average load actually 


encountered. Saving: 25 hp of installed motor—a 


mightly nice dividend, but possible only when you 
can be sure you're right by letting a recorder find it. 
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By computer simulation of process control-system performance you can: 











1. plainly see how the proposed process and controls will work together 


2. verify need for features not in your existing instrumentation 


3. foretell need for process redesign to improve its controllability 


4. predict controller and process performance before your plant is built 


Predicting Process Control 


Performace with Computers* 


SINCE THE DAYS of the Edisons and Marconis, 
times have changed so much that scientific inventions 
can no longer be attributed to simgle inventors. Today, 
scientific innovations usually are achieved by whole 
groups of men. Thus, for the automatic control advance 
that permits analog computer prediction of process 
control performance, credit must go to three groups: 
the instrument maker, the application engineer; and 
the mathematician. 


CONTROL-SYSTEM EVALUATION 


The past 10 years contain most of the history of 
feedback control. Many techniques leading to analog 
computation of whole processes were developed in these 
years. 


The Manufacturer’s Contribution 


First: Direct-Connected Controls. Prior to this past 
decade, the direct-connected controller was the principal 
form used. Its long connecting lines between measuring 
element and panel board, its inertia, and its built-in 
damping, made it slow and insensitive in action. 


Next: Transmitters. Then about 10 years ago, the 
instrument makers marketed process variable transmit- 
ters with standardized 3 to 15 psi signals. Their greater 
reliability and higher response-speed improved auto- 
matic control. These shortly led to unitized, “stacked” 
controllers of higher sensitivity and speed. Introduced, 








*Based on a talk to the 12th Annual ISA Conference, Cleveland, Ohio, 
September 9-13, 1957. This article presents additional evaluation of 
the "'Computer-Team Approach to Control-System Design'', page 548, 
ISA Journal, December 1957. 


by W. A. Crawford 
(Member ISA) 


Principal Instruments Engineer 
Design Division, Engineering Department 
E. 1. duPont deNemours & Company 


Wilmington, Delaware 


too, were piston-operated control valves of faster re- 
sponse, which seemed to overcome valve sticking and 
friction. 


Now: Remote Instrumentation. The combination of 
these new, unitized control elements—transmitters, con- 
trollers, and valves—produced our present remote in- 
strument systems, very much improved in speed, sensi- 
tivity, and control effectiveness. 


The Application Engineer's Contribution 


During these past 10 years, application engineers 
have learned much by experience. Without knowing 
all the reasons why, they developed rules-of-thumb that 
produced much more stable control, such as: 


1. Close couple flow transmitters whenever possible. 


2. Field locate controllers and use fast reset rates 
for fast acting control loops (flow, liquid level, 
pressure, etc.). 


3. In temperature control, insure intimate contact 
between thermometer bulbs and thermowells. 


an. 
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Figure |. Says Bill Crawford: 
"In the old nursery rhyme, three specialists in their 
own right — butcher, baker, sandeediandio — 
put to sea in a rub-a-dub tub. Not dissimilar is the 
venture of the three-man control-system team — 
instrument manufacturer, application engineer, and 
mathematician. These three today are beginning a 
long journey into systems engineering. Our tub, 
the analog computer, may go fast, but tubs have no 
direction of their own. The craft, too, can be only 
as steady as the assumptions made in simulation — 
and tubs are tippy! The crew must carefully study 
unusual control phenomena which, like the waves in 
this picture, would produce tough control problems. 
The question here is: "Who's the man out on the 
limb?’ (Bill thinks probably the manufacturer.) 


4. Use standard 3 to 15 psi signals. Then, if your 
original assumptions were wrong, you could easily 
exchange control units to obtain better control. 


Start-Up Improved. As a result of these new controls 
and rules, start-up was much improved; plants went “on 
automatic” in a matter of days; operating personnel 
began really to rely on instrumentation because it 
worked right the first time. 


The Mathematician’s Contribution 


About 1947, a few began to talk about “feedback con- 
trol theory”. Idea: if each component of the closed 
loop were separately analyzed, the accumulative effect 
of the entire system could be predicted by summing the 
individual characteristics. Simple systems could be 
analyzed as a single-capacity unit; more complex systems 
were treated as multiple capacities. Knowledge of 
the speed-of-response of the instrument itself was re- 
quired, in addition to knowledge of the process reaction. 
However, no such data had ever been developed for 
either the instrument or the process reaction. How 
could feedback theory be used if the instrument re- 
sponse and the process reaction dynamics were either 
impossible or hard to get? 


The answer was fairly simple. If the control system 
in question were important enough, its variables could 
be assumed, and a calculation could be made based 
on these assumptions. If the answer seemed sensible, 
the calculation would be repeated with a slightly dif- 
ferent set of assumptions, thus establishing a trend. 


DuPont Tries Control Analysis 


Our company decided to try a stability calculation on 
a particularly difficult control problem. Our quality 
of control on a certain synthesis reaction had been very 
poor. It was felt that, if more precise temperature 
and pressure conditions were held within the synthesis 
reactor, a better quality product could be obtained. 


The material was fed continuously by several streams 
into the pipe-type reactor (See Figure 2), and was re- 





















leased by back pressure control at the other end. This 
back pressure control was manually operated. It was 
difficult to set the valve fast enough to hold good proc- 
ess regulation. Reciprocating feed pumps were used. 
Each time a pump stroked, its pressure impulse would 
be injected into the process. There was not enough 
accumulation in the process to smooth these pressure 
pulsations sufficiently. It was felt that, if a back-pressure 
control could be built to operate fast enough, it would 
do the trick. The valve was fairly expensive and large, 
with a rotary stem, If it had to be moved very fast, we 
deemed it a mechanical problem to move it. Our big 
question was, “How fast will the control really have to 
operate?” 


By the dynamic calculations then available, we figured 
that the speed required might be as fast as 10 cycles 
per second, or as slow as 1 or 2 cps. No such valve 
had ever been built before. But it was fele that, with 
luck, an operator could be obtained to follow up to 5 
cps. An electro-hydraulic operator was devised, con- 
trolled from an electronic strain-gage pressure recorder- 
controller. The prototype tested satisfactorily. Our 
final system maintained back-pressure within + 0.2% 
—immensely better than the previous hand operation. 


Enter Frequency Response 


This example eight years ago proved that scientific 
analysis helps produce stable feedback systems. This 
was an eye opener, and proved to be the forerunner of 
many things to come. Now that application engineers 
knew why control systems acted as they did, they watched 
their installations more carefully to see how they re- 
acted to the new feedback theory. The application 
engineer realized then that he could use the same theory 
for predicting the stabiilty of mew control systems. 


PREDICTING CONTROLLER PERFORMANCE 


Therefore, about five years ago, we began frequently 


to use dynamic calculations of single control systems. 









56 





Accumulator 


' 
' 
! 
! 
! 
! 
! 
! 


! 
! 
| 
! 
| 
tL, 
' 
| 


Reactor 














a 
7 


Back Pressure 





C 
TT io 











Compressors & Valve 
Feed Pumps 
Figure 2. Eight years ago, this pipe-type syn- 


thesis reactor was mathematically analyzed for 
stability by a duPont control engineering team. 
This example proved that scientific analysis helps 
produce stable feedback systems. Today, much 
computation time would be saved by computer 
simulation. 


It was found that, if a product off-gas analyzer could be 
gotten which would sample the off-gas from a circulating 
converter system and within six seconds measure a 
change, its output could be used for automatically con- 
trolling the feed of the two fluids into the circulating 
system. Although we didn’t take the answer literally, 
it did indicate that we were “in the right ball park”. 

Then, little by little, manufacturers’ data on their 
instrument frequency-response grew. And, with trial 
calculations of single control systems, experience in this 
mathematical analysis field strengthened. We considered 
dynamic analysis of whole systems. But we felt it 
would be impractical by manual method due to the 
laborsome mathematics involved. 


The Computer Saves Time 


A large-capacity electronic computer probably was 
the only logical tool to reduce this tedious computation 
time. But even with a large computer, the problem 
had to be further simplified to make computation prac- 
tical. There were just too many variables to be ex- 
amined mathematically to make the analysis of an entire 
process system feasible. 

It was here that the experience of the instrument 
application engineer was used to the maximum. He 
knew he could obtain stable, single, control loops if 
proper equipment were used. He also knew what 
proportional-band to expect. Examining whole systems, 
he could assure himself that particular variables would 
remain constant without examining their individual 
control loops. 


THE MAN-MACHINE TEAM 


Today, through use of a computer, dynamic analyses 
of whole process systems can be accomplished—the 
result of three specialists and a machine—the instru- 
ment maker, the application engineer, and the mathe- 


matician. To witness one of these teams in operation 
would remind you of the three men who put out to 
sea in a rub-a-dub tub. (See Figure !) 


Example of Computer-Team Approach 


The process described by R. L. Moore brings out 
some of these points (See “Computer-Team Approach 
to Control-Systems Design”, page 548, December 1957 
ISA Journal). But, as Moore states, the computer can 
do nothing other than to point out the facts. The 
computer can do no “thinking” of its own. In most 
cases investigated, the answers seemed so obvious that 
they might have been obtained without the computer, 
had a thorough enough analysis of the control system 


‘been made beforehand. For, in a sense, the computer 


is no more than a “motor-operated slide rule”. 

Let’s examine Moore's comparisons shown in Figure 
3. What our analog calculations showed was that the 
proposed control scheme on the right was more stable to 
downstream pressure change than that on the left. The 
computer showed that the left control scheme is un- 
balanced when subjected to downstream pressure upsets. 
It also showed that speeding up the control valves in the 
left system made this reaction even worse. Now, when 
we looked back on this, it was not hard to see why this 
happened. The left scheme just wouldn't “back-up” 
evenly. In the scheme finally chosen (right), a down- 
stream pressure upset would react almost equally on 
the three control valves. Also, if critical flow were main- 
tained through the two controlled valves, a downstream 
pressure change of expected size can occur without 
affecting the two controlled streams. Hindsight is al- 
ways better than foresight: the computer simply permits 
“hindsight” before starting the process! 


What About the Assumptions? 


What can be said about the soundness of the basic 
assumptions made in the example of computer-team 
design discussed by Mr. Moore? (These are assump- 
tions which rock the rub-a-dub tub.) Several con- 
clusions can be drawn here: 

1. If you aren’t sure of your initial assumptions, 

try other similar values. 

2. Go as far as you can before beginning computa- 

tation; think the system through thoroughly first. 

3. As Moore pointed out, don’t program impossible 

conditions. 

4. Don't experiment on the computer for curiosity’s 

sake. 

5. Study both start-up and shut-down, as well as 
normal operating conditions. Start-up can be the 
most critical condition. 

6. Build in flexibility to your process if you aren't 
sure of the initial assumptions. 


What About Fast and Slow Reactions? 


Now, how about natural phenomena? These _phe- 
nomena simply determine the “degree of difficulty” of 
the control problem. Experience has taught the applica- 
tion engineer to be on the lookout for extremely-fast 
and slow process reactions, because both extremes pro- 
duce control difficulty. Examples of fast processes 
are: 1. pressure control of pulsating liquid flow. (See 
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en pressure upset and enabled confident selection of the best contro! system (right). 
Lis 
” 
n- Figure 2); 2. control of the discharge pressure of single outlet, or lower head, has been used to measure 
on positive-displacement pumps, by speed adjustment of condensate temperature, which is usually somewhat 
n- the pump, where no accumulation can be tolerated. sub-cooled. This element gives very erratic re- 
m (Similar to Figure 2 in many ways.) ; 3. control of two sults when used to control total flow of cooling 
ut series-connected centrifugal gas-blowers. water, probably because we are controlling the 
il- Examples of slow, long time-lag processes are: 1. total condensing and cooling load by a measure- 
ts Distillation control. Here upsets often require long ment (sub-cooled temperature) which is affected 
time-lags before they are stabilized. 2. Polymerization by a very small fraction of the total cooling water. 
reactions sometimes require vessels in which viscous You must expect that dynamic analyses of such diffi- 
liquids are held for several hours. These require extreme- cult control problems will be required for each specific 
ic ly-wide proportional bands and especially sensitive meas- case, and will prove to be invaluable in solving these 
m uring instruments. 3. Most liquid or gas analyzers, due control problems in the future. 
p- to their sampling time, introduce a serious time-lag. 
“ (See “How to Solve Analyzer Control Problems”, page WHAT COMPUTER-ANALYSIS CAN DO 
363, September 1957 ISA Journal.) 
Today, we can analyze entire process systems dy- 
7 What About Erratic Processes? atu by use of reaper acess Several eral 
a- Mother Nature also provides erratic operating proc- runs have shown the technique is successful. This suc- 
ct. esses; look out for these: cess has depended on each of the three sailors in our 
le 1. Boiler drum level control. Here, an increase in rub-a-dub tub: the instrument manufacturer with his 
load decreases the pressure on the water surface. improved equipment; the mathematician and his new 
's And because it is at the boiling point, this creates navigating tool, the analog computer; and the experi- 
a “swell” of the volume of water in the drum. pro- enced application engineer piloting the operation— 
as ducing a higher level. This higher level indicates “on the lookout” for difficult control problems. 
ne a loss in load to a liquid-level controller. So, two- The eyes of the whole technical world are watching 
or three-element feedwater control is used to com- these trials, because they will lead to other, more im- 
r't pensate for this seemingly contradictory action of portant future investigations. The use of the analog 
the drum level. computer for dynamic analysis is probably our only hope 
2. pH control will always be a problem. Here, the to achieve, or at least to predict, the practicability of a 
chemical interaction between two liquids quite fully-automatic plant using continuous computers for 
e- often is not linear and, frequently, a measurement overall process control. And most important, the com- 
of time-lag must be considered. puter permits the dynamic analyses of our future chemi- 
7 3. In several of our distillation steps, vertical shell- cal processes so that matching of process and instruments 
st and-tube condensers are used. Process vapors flow can be accomplished prior to the construction of the 
> downward through the tubes, and cooling water plant. Indeed, we have a long way to go in our rub-a- 
6s flows on the shell side. A thermal element in the dub tub, but the horizon looks very promising. 
2€ 
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THE FIELD OF INSTRUMENTATION 








Infrared Hot Spot. Part of Federal Commuri. 
cation's splendid new labs is this 150 foot long 
tunnel—latest in infrared measurement facilities 
Shown is staffman Freeman Hall adjusting Barnes 
Engineering infrared equipment. In this subter. 
ranean, constant-temperature optical tunnel wil 
be developed infrared navigation and guidance 
instrumentation for Uncle Sam's new missiles. 





Pilot Profits. In the rare metals pilot plant of 
National Research Corporation, accurate data is 
essential for predicting full-scale plant perform- 
ance. Photo shows NRC technician checking 
furnace temperatures on L & N Speedomax re- 
corder. From this pilot experience, National 
developed a new low-cost zirconium process that 
led to a $22 million supply contract with Colum- 
bia-National and the Atomic Energy Commis- 
sion. Instrumentation pays off again! 
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Riding the Wind. Data from North American Aviations 
new $5 million trisonic wind tunnel is collected and 
processed at high speed by a Datamaster system, devel 
oped by NAA's Autonetics Division. Feature: test blow 
data can be processed and graphically presented betweet 
runs allowing operators to plan next test during. ‘pump 
ups.’ Here senior researcher Bill Knipe adjusts force 
measuring circuit prior to a ‘test blow." 
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Lost His Bearings? By no means. In 
fact Ira M. Miller has just found them 
_and won 4 nice prize doing it. Mil- 
ler, graduate forester for Long Island 
Lighting, Hicksville, N. Y., came with- 
in 14 in 7214 of guesstimating the 
number of instrument pivot bearings 
in a teaspoonful. Contest sponsor 
was Welton V. Johnson Co., makers 
of miniature instrument shafts and 


pivots. 
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New Accuracy. Features of an ex 
tremely accurate electric contact 
hook gage are pointed out by John 
Uicker, chairman, to Al Sheppard, 
staff engineer, Mechanical Engineer- 
ing Department, University of De- 
troit. The new low-pressure gage, 
designed and built by the University, 
has a range up to 20 inches of water. 
Detroit's test lab was recently ap- 
proved by AMCA [Air Moving and 
Conditioning Assoc.) as a qualified 
neutral laboratory for certifying fan 
and blower ratings. 


p 


9600 Thinks. Hughes Aircraft test 
pilot Bob Carson inspects a snoot-full 
of computers in the needle nose of his 
F 102A all-weather interceptor plane. 
Hughes Digitair is the first high-flying 
digital computer in actual production. 
Digitair, “thinking'' at 9,600 computa- 
tion a second, can fly a plane through 
all phases of supersonic combat, from 
take-off to touchdown. 
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How to Measure 
Liquid Interface Levels / 








Figure |. A novel interface 
level meter using multi-resist- 
ance probes. Its unique fea- 
ture is its insensitivity to spe- 
cific gravity changes. But it 
does require a large differ- 
ence in conductivity between 
the two liquids. 








ENGINEERS 
NOTEBOOK No. 37 





In addition to the better-known mass methods of interface measurement discussed 
in the December ISA Journal, there are several less familiar types — each with 


peculiar advantages. 


In this second part of his two-article series, author Hack- 


man describes eight electric, sonic and optic level meters, explaining the 
unique advantages of each in solving certain unusual application problems. 


PART Il. ELECTRICAL METHODS 
OF INTERFACE LEVEL MEASUREMENT 


THE ELECTRICAL METHODS of interface meas- 
urement can be divided into three classes: conductivity, 
capacitance, and inductance. 


The Conductivity Class 


The conductivity level meter can, in turn, be divided 
into two sub-classes: 1. single electrode, single-position 
sensing; and 2. proportional types. The single-position 
sensing type consists of a single electrode and relay 
operating in two solutions, each of different conduc- 
tivity. The low-conducting solution contacting the 
electrode does not energize the relay; but, as the Aigh- 
conducting liquid rises into contact with the electrode, 
the relay is energized. 

Multi-Electrode Resistance Probe. This novel, multi- 
electrode interface level meter (Figure 1) was success- 


fully developed for double checking a dip-tube type. 


by J. R. Hackman, Instrument Engineer 
(Member of ISA) 
Design Division, Engineering Department 
E. 1. duPont, deNemours & Company 


Wilmington, Delaware 


We required a meter that is non-susceptible to errors 
caused by specific-gravity changes. Because a wide dif- 
ference in conductivity existed between the organic and 
aqueous liquids involved, development of this unit was 
possible. 

A rising aqueous level (or interface) shorts out 
electrodes in a step-by-step manner until all electrodes 
are shorted. The bridge circuit is a standard a-c type. 
The electrode assembly consists of 11 stainless-steel rods 
arranged in 1” increments of length for a measurement 
height of 10”. Each rod is insulated with a plastic tube 


to within 4” of its bottom. The resistance between 
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Figure 2. A simplified circuit i 
of the Q-Probe interface level ‘ 
meter. This meter can be 
tuned to operate from sharp 
on-off to proportional through 
about a 2-inch span. 








each electrode is 100 ohms. The optimum resistance 
value depends on the solution conductivities involved. 

We know of no commercial unit of this type except 
a 96-electrode meter for measuring mercury level in a 
flowmeter manometer. While design of a multi-electrode 
meter is not difficult, you must consider several aspects: 

a. optimum number of electrodes consistent with 
solution conductivity 

b. value of resistors between electrodes (depends 
on solution conductivity ) 

c. difference in conductivity between the two solu- 
tions involved. If the difference is too small, read- 
ings will be unreliable. 

d. necessity to insulate electrodes within a short dis- 
tance of their tips 

e. shields or guards required to prevent interface- 
riding materials from coating electrode tips and so 
insulating them 

f. current limiting resistance required for safety, if 
flammable materials are involved. 

Shaped Electrode Level Meters. Shaped electrode 
devices have been investigated without much success. 
The “shape” designed into the electrode is intended to 
provide a limear decrease in resistance with a like in- 
crease in interface height. No known commercial 
device exists using this principle. I feel that exploratory 
work on this may prove fruitless. 


The Capacitance Class of Interface Meter 

Interface level meters using a difference in dielectric 
constant of the two liquids can be single-position or 
Proportional, as in the resistance types. The single- 
position type actuates a relay similarly to the electrode 
types. 

Proportional Capacitance Types. The proportional 
Capacitance meters use a long, single, insulated electrode 
as one plate of a condenser, and the vessel wall as the 
other plate. Varying amounts of the two liquids in the 
vessel change the dielectric constant which the condenser 
“sees”. This variation changes the capacity of the meas- 
uring condenser. The changing capacity is measured in 
a capacitance-bridge circuit by bridge unbalance current 
or null methods. 
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Several reliable manufactured units are available 
today. However, a reasonable difference in dielectric 
constant must exist between the two liquids and, what- 
ever the values are, they must remain fairly constant. 
You can use additional compensating electrodes in each 
liquid, but this increases circuit complexity and cost, 
and probably reduce reliability. At any rate, the liquid 
properties must be known and considered in the design 
of such a system. 

The “Q” Probe. A recent non-commercial instrument 
uses measurement of the losses in a radio-frequency 
inductor immersed in the liquid at the location of 
the interface. This meter can be tuned to operate on-off, 
or proportional through about a 2” span. 

The radio-frequency (RF) coil probe is commonly 


l, 
where 


called a “Q” probe. Q is defined as the ratio 


X; is the inductive reactance, and R is its effective re- 
sistance. Because the conductivity of the aqueous liquid 
was fairly high, and the organic liquid conductivity 
fairly low, this Q probe operated for us in a very satis- 
factory manner. 

How the Q-Probe Works. Two inductors are used 
in a RF inductance-bridge circuit (Figure 2). One 
inductor is used as a reference and the other for meas- 
urement. The bridge is driven by a crystal-controlled 
RF generator, and the a-c voltages developed in the two 
legs of the bridge are converted into d-c voltages by 
two similar detectors. The difference between the two 
voltages is measured by a d-c voltmeter. The Q of the 
reference inductor can be made equal to the Q of the 
measuring inductor by adjusting a variable resistance 
connected across its terminals. This permits the bridge 
to be balanced at the desired level of interface. When 
the interface rises or falls, more or less of the field of 
the measuring inductor will be immersed in the con- 
This causes its Q to rise or fall, thus 
The direction 


ducting solution. 
indicating changes in the d-c voltmeter. 
and magnitude of the change is proportional to that of 
the interface height. 

Note that changes in aqueous specific gravities will 
probably involve changes in conductivity of that liquid, 


which would cause reading errors. The degree of error 
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is subject to calculation, but probably would have to be 
checked experimentally. Development of such a unit 
would require more technical know-how than most of 
the other non-commercial types discussed. 


PART IIl. OPTICAL METHODS 
OF LIQUID INTERFACE MEASUREMENT 


Optical methods of interface measurement can be 
divided into visual and electronic types. These are gen- 
erally restricted to liquids having different optical trans- 
missions properties. 


Visual Interface Level Meters 


The Gage Glass. Meters using the gage glass re- 
quire careful consideration to assure that the liquids 
within the gage glass are identical with those in the 
vessel. External-type gage glasses are difficult to use 
because they trap the liquid which was first introduced 
into them. A successful alternate is the “welding pad” 
type, wherein a vertical slot is cut into the side of the 
vessel, and a glass-carrying frame is welded over the slot. 
Thus, a flat glass plate becomes part of the side wall of 
the vessel and no liquid trap can occur. 

Photo-Electric Level Meters. In the photo-electric 
meters (Figure 3), light from a small projection lamp 
is “piped” through a transparent plastic rod to the 
approximate level of the interface. The transmitted 
light is then guided by a second plastic rod to a photo 
tube, which measures its intensity. A second photo tube 
receives light of adjustable intensity directly from the 
source. The outputs of the two photo tubes are fed 
into a bridge circuit which compares them and trans- 
mits a difference signal to the recorder. 

When the interface is in the center of these plastic 
rods (See Figure 3), the light gate is adjusted to balance 
the outputs of the two photo tubes and produce zero 
output from the bridge. Then, interface level changes 
will produce positive or negative signals proportional 
to the interface height. The range of this instrument 
is small, within the diameter of the plastic rods. One 
of our successful applications, using 14” rods, produced 
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Figure 3. The photo-electric 
interface level meter is cap- 
able of drift-free operation. 








drift-free operation because variations in the light source 
were cancelled out in the bridge circuit. This instru- 
ment is not commercially available, but you could prob- 
ably design and build one without much difficulty. 


PART IV. SONIC METHODS 
OF INTERFACE LEVEL MEASUREMENT 


Sonic meters for interface height detection make use 
of the difference in sonic energy-transmissions of the 
two liquids (Figure 4). A combination radiator- 
pickup propagates a sonic pulse which is reflected back 
from the interface. The echo time of the periodic 
pulses is measured and indicated as a function of inter- 
face height. 

Because sonic velocities depend on fluid densities 
and moduli of elasticity, you must consider these im- 
portant factors before selecting a sonic meter: 

a. The two liquids involved must transmit sonic 
energy at different rates. It is quite possible that 
two liquids of widely different densities could have 
compensating moduli of elasticity. This condition 
would produce equal rates of sonic transmission 
and, therefore, inability to detect the interface. 

b. Temperature-gravity variation cause differences in 
sonic propagation rates which result in errors. You 
can avoid these by using a second radiator-pickup 
and receiver combination operating in a calibration 
stillwell within the vessel. The calibration still- 

is fitted with sonic reflectors. The sonic 
pulses transmitted and received are fed into a time- 
interval counter which electronically calibrates the 
main system. 

c. The sonic system described is accurate, but expen- 
sive, and requires experienced electronic mainte- 
nance personnel. 

d. The most suitable applications for sonic level 
meters are those in which floats, diptubes, elec- 
trodes, and the like, are undesirable. A sonic-type 
interface meter can be sealed off and explosion- 
proofed, an advantage in the handling of flam- 
mable or toxic liquids. 


well 


ISA Journal ) 


5 





Jan 











LIQUID B 


Figure 4. Difference in the 
rate of sound transmission of 
the two liquids permits inter- 
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PART V. THERMAL METHODS immiscibility of different specific gravities. However, 

OF INTERFACE LEVEL MEASUREMENT you can determine interface level using the mass, elec- 

, ' ‘i trical, optical, sonic, or thermal characteristics of the 

Lenser incustane ian esos by me - out liquids for detection. The characteristic you choose for 
Seance 4 remap haperenages. tov the conn Egquees. : nigel measurement should be the one by which the two liquids 
yer ae -<aaelen oo aan > ns wane - wang most widely differ. You might have to compromise 
Geumaredhesmamerr <itescatislcampenentae  instpe- between such most widely-differing properties, and some 


ments. (Figure 5). The detector is a continuous resistor 
whose length is equal to the range of interface to be 
measured. The resistor is heated by an impressed volt- 
age. This heat is conducted from the element at dif- 
ferent rates by each liquid, causing the average tempera- 
ture of the element to be a function of interface height. 
The reference unit is a resistance thermometer installed 
to measure the temperature of the vessel. The two ele- 
ments, being connected in opposite legs of the bridge, 
provide compensation for changing vessel temperatures 
which otherwise would cause errors. 


other limitation, such as safety, contamination, space, 
reliability, high pressure, maintenance, etc. 

In general, study carefully all factors before selecting 
a new development or an unproved commercial meter. 
While some types of interface level instruments are 
rather easily developed, other types present considerable 
development difficulties and could lead to an unsuccess- 
ful installation. 


The thermal-conductivity level meter is probably one 
of the poorest methods of level measurement because of 
these hard-to-overcome limitations: 

a. thermal stratification 

b. poor sensitivity to thermal characteristics of liquids 
because of fluid film, thermowells, and inside air- 
film lags 

c. temperature difference of the two liquids. Obvi- 
ously the reference unit cannot compensate for 
temperatures in the liquid it does not contact. 
You can use temperature reference in both liquids, 
but this would complicate the circuits. 

d. As far as I know, no commercial unit of this type 
exists. Use of the principle would, therefore, 
involve a development program with no assur- 
ance of success. 


SOME PRECAUTIONS 


Technical information about interface height meas- 
urement has not been collected and presented as com- 
pletely as it has for other types of measurements. So 





you must be careful in selecting interface level meters. Figure 5. The thermal-conductivity interface 
You must always remember that the formation of level meter can be used only where the two 
an interface between two liquids depends only upon the liquids have different rates of heat conductivity. 
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Figure |. The new 
Schlumberger Model 
104 NMR_ moisture 
analyzer, suitable for 
water content measure- 
ment in a wide variety 
of industrial solids. 











NMR-A New Tool 
for Moisture Analysis” 





A sensational newcomer among analytical instruments is the nuclear mag- 
netic resonance — NMR — analyzer. So rapidly has the NMR principle 
advanced that a practical industrial instrument went on sale before the 
Swedish Academy of Sciences got around to awarding its discoverers the 
Nobel Prize! Here described is a brand new NMR analyzer that will meas- 
ure moisture in a wide variety of industrial materials in as little as 30 seconds. 


RECENTLY, THERE HAS BEEN DEVELOPED a 
new sensing element for laboratories, and eventually, 
process control, based on the principles of nuclear mag- 
netic resonance — NMR. NMR had previously been 
successful as a research tool providing insight into many 
aspects of chemical structure. So, it was inevitable that 
this new principle would be used to simplify routine 
analytical control operations. This development—the 
Schlumberger Model 104 NMR Analyzer (Figure 1)— 
has recently occurred. It produces rapid, non-destruc- 
tive measurements of the water content of a very wide 
variety of solids in food, agricultural, and textile indus- 
tries. 


PHYSICAL PRINCIPLES OF NMR 
ABSORPTION 


The NMR technique is successful because many ele- 
ments and isotopes have nuclei which possess magnetic 
properties. These nuclei spin about their own central 


*From a presentation to the 1957 National Conference on Instrumental 
Methods of Analysis, ISA Analysis Instrumentation Division, University 
of Chicago, June 13-15, 1957. 





by Dr. Herbert Rubin 
Research Chemist 
Schlumberger Well Surveying Corporation 


Ridgefield, Connecticut 


axes like a top, and the nuclear electric charges rotate. 
Since any moving charged body creates its own magnetic 
field, the nuclei behave like spinning bar magnets. 
When a collection of such nuclei is placed in the field 
of a permanent magnet, an interaction occurs and the 
axes of rotation of these spinning nuclei orient in fixed 
directions with relation to the applied field. 

In the picture of an atom described by the quantum- 
mechanical theory, there are two possible orientations of 
hydrogen nuclei for a given magnetic field strength, 
which correspond to two discrete energy levels. (See 
Figure 2). Transitions between these levels are caused 
by the application of an oscillating magnetic field of 
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HOW NMR WORKS 


Physicists do not yet have a clear picture of the make-up 
of an atom’s nucleus. But they do have enough experi- 
mental data to enable us to simply explain nuclear magnetic 
resonance. We can think of a nucleus as a dense sphere 
in which circulate electrically-charged sub-particles. These 
moving sub-particles cause the nuclei of many different 
atoms to spin about their own axes. Also, these moving 
particles give the nuclei magnetic properties which cause 
them to interact with an external magnetic field. You can 
get a simple understanding of NMR measurement prin- 
ciple by considering the effect of the magnetic and radio 
frequency fields. The magnet causes the spin axes of the 
nuclei to be so arranged as to exist in discrete nuclear 
energy levels. Then, the application of radio frequency 
energy causes the nuclei to change from one energy level 
to another, resulting in absorption of power by the nuclei. 
The amount of power absorbed depends upon the number 
of nuclei present in the sample that can respond to the 
particular frequency applied. There is a particular tre- 
quency which causes this energy level shift for each differ- 
ent element and isotope. So we can “tune in” on the 
nuclei of a particular isotope, excluding all others. When 
the frequency and the magnetic field strength are just right 
for maximum power absorption we have the resonance 
condition. 

In measuring this nuclear magnetic resonance, the 
sample, in a glass tube, is placed inside the radio frequency 
coil which is centered between the poles of a large per- 
manent magnet (See the diagram right). Radio frequency 
current is supplied to this coil from a crystal-controlled 
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RF oscillator. The average strength of the magnetic field 
is slowly varied across the NMR resonance value by means 
of the sweep coils. When the magnetic field strength 
crosses the NMR value, the nuclei of the sample change 
energy levels and absorb RF power. This causes a change 
in the effective resistance of the tank circuit and, after 
proper amplification and detection, the resulting signal is 
plotted as a peak by the chart recorder. 








frequency v,, such that the following relation for the reso- 
nance condition is satisfied, 


hyH, 
A= t w= << 
LT 
where: E = difference between energy levels 
h = Planck's constant 
Y = gyromagnetic ratio (unique for each 
isotope ) 
H, = field strength of magnet 
vy = frequency of radiation required for 
transition 


This equation gives the energy absorbed from the 
oscillating field by each proton which undergoes a tran- 
sition to the upper energy state. Therefore, the net 
energy absorbed by a collection of protons is related to 
the number of these nuclei. In the case of a proton, 
the resonance frequency, vo, with a 10,000 gauss mag- 
net, is 42.6 megacycles per second. This frequency is 
applied to the sample by enclosing it with a coil sup- 
plied by a radio-frequency source. 

If a fixed value of RF is used, and if the strength of 
the total magnetic field is increased and decreased 
(swept) over a small range centered about H,, there 
results an absorption line — the NMR spectrum. In- 
strumentally, it is better for noise and stability reasons 
to obtain the derivative absorption curve. Both types of 
curves are shown in Figure 3. In the Model 104 NMR 
Analyzer, it is the derivative curve which is recorded. 
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Figure 2. Hydrogen nuclei in a given magnetic 
field can have two orientations corresponding to 
two energy levels. This diagram shows the split- 
ting of these energy levels for nuclear spin num- 
ber | = If. 
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Figure 3. Absorption and derivative NMR 


curves. 


Description of Equipment 


A major part of the equipment is the 1750 gauss 
permanent magnet (See Figure 4). The sample con- 
tainer is inserted in the RF coil which is part of the 
resonant circuit; a plug-in chassis containing the RF 
amplifier and detector is located inside the magnet yoke. 
All the other functional units, the recorder and controls, 
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Figure 5. A typical absorption curve of a mate- 
rial containing both solid and liquid. 


are located in a console cabinet (Figure 1). The 
magnetic field at the sample is swept linearly with time 
across the nuclear resonance values by applying a small 
current to the sweep coils from the sweep generator. 
The sweep cycle begins automatically when the start 
switch is thrown. A complete recording of the signal 
can be made in as little as 30 seconds. 


Obtaining a Derivative Curve 

A derivative curve is obtained by applying a square- 
wave current to the pair of modulation coils in the RF 
unit. The magnetic field at the sample is thereby 
modulated at a frequency of 33.1 cps. The RF oscillator 
supplies a signal to the RF coil at 7.45 megacycles. The 
output of the RF amplifier-detector consists of a d-c 
component which is the average value of the rectified 
RF voltage across the RF coil, plus an a-c component at 
the modulation frequency. The a-c component is ampli- 
fied in the audio amplifier, then demodulated in phase 
with the modulation voltage. The demodulator output, 
when filtered and recorded, results in a chart record of 
the NMR derivative curve. Feedback circuits in the 
system cause the output to be independent of the amount 
of RF energy applied to the RF coil, over a certain 
range, and improve stability. 
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Figure 6. In a typical derivative curve, the con- 
tribution due to the moisture in the solid is neg- 
ligible. 


Selector switches provide adjustment for RF level, 
sweep time, sweep width, modulation amplitude, signal 
gain and filter time-constant. 


Interpreting NMR Curves 


The standard Schlumberger Model 104 NMR An- 
alyzer is tuned to proton resonance, and will therefore 
detect hydrogen in any state of molecular combination 
in the sample. Although the magnetic field strength 
at the center of the hydrogen resonance line always has 
the same value for a given frequency, the shape of the 
line is influenced by the chemical and physical state of 
the sample. 

The width of the absorption line is related to the 
mobility of the hydrogen in the sample, or the mobility 
of the compound containing the hydrogen. It is also 
related to the homogeneity of the magnetic field over 
the volume of the sample. If the sample is made fairly 
large to permit adequate sampling of coarsely granular 
materials, the magnetic field at one point in the sample 
will differ slightly from the field at another point. 
Therefore, at a fixed frequency, the hydrogen nuclei at 
different points will resonate at slightly different values 
of the average applied magnetic field, and this has the 
effect of broadening the line. 

It is generally true that liquid compounds of hydrogen 
such as oils and water have narrower NMR absorption 
lines than solid compounds. Nuclear magnetic reso- 
nance depends on the total effective magnetic field 
strength at the individual nucleus; the total field is the 
sum of the applied magnetic field at that point plus the 
field contributed by neighboring magnetic particles 
(such as magnetic nuclei). In a liquid, the motion of 
the molecules is usually so rapid that the local magnetic 
field is smoothed out to a small average value. As a 
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Figure 7. A series of recordings of moisture in 
starch. 


result, the NMR absorption line is very narrow, and in 
pure mobile liquids such as water the line width will be 
determined principally by the non-homogeneity of the 
applied magnetic field. In the Model 104 NMR An- 
alyzer, the departure from field homogeneity over the 
volume of the sample is of the order of a few hundredths 
of a gauss. 
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Figure 8. An actual calibration curve for mois- 
ture in starch. 
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Figure 9. The effect of tem- 
perature on a sealed starch 
sample containing 14.87%, 
moisture. (Data by Corn 
Products Refining Co., from 
10/5/56 to 4/9/57.) 
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In a solid compound of hydrogen, on the other hand, 
the nuclei are fixed rather rigidly in position with re- 
spect to their neighbors and are only capable of restricted 
movement. Because of this rigidity, any given nucleus 
may be in a total magnetic field that is several gauss 
lower or higher than the applied field. Since the nuclei 
will pass through magnetic resonance at widely different 
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Figure 10. Calibration curves for moisture meas- 
urement of typical commercial materials. 


values of the applied field, the line width will be com- 
paratively broad (of the order of several gauss). 


INDUSTRIAL APPLICATIONS OF NMR 
MOISTURE ANALYZER 


We can take advantage of the inherent difference in 
line widths between solids and liquids to measure the 
moisture content of hydrogen-containing solids. In 
materials where both solid and liquid are present—for 
example, moist starch or paper—the total NMR absorp- 
tion is the sum of the absorption due to hydrogen nuclei 
in the solid material and in the water. A typical ab- 
sorption curve has the appearance shown in Figure 5. 

Since the Model 104 NRM Analyzer records the 
derivative of the absorption line, in the region of the 
narrow water absorption the contribution due to the 
solid is negligible, as shown in Figure 6. 

By comparison of the peak-to-peak height D of the 
derivative curve on a number of materials of varying 
moisture content, with moisture determined by standard 
laboratory methods, a calibration curve can be estab- 
lished. 


Moisture in Starch 


Figure 7 shows a typical series of recordings for 
moisture in starch and an actual calibration curve given 
for the same material is shown in Figure 8. 

Figure 9 plots the signal amplitude as a function of 
room temperature for data taken over a period of six 
months on a sealed starch sample. The results appear 
to be insensitive to normal fluctuations in room tem- 
perature for materials containing sorbed water. Further- 
more, high stability is shown. The boundary lines are 
for + 1% of the measured signal; this range corres- 
ponds to a variation of + 0.07% absolute in the mois- 
ture content. 

Since NMR is a nuclear phenomenon, it is generally 
unaffected by compaction, variations in particle size and 
the presence of moderate amounts of non-paramagnetic 
electrolytes. The numbers in the lower right hand 
corner of Figures 10 refer to the instrument operating 
parameters. Their meanings in similar array are: 

Time Constant| Signal Gain 
(in seconds) | 


RF Level 


Modulation Amplitude 
(in gauss ) 
Sweep Width 


(in gauss ) 





Sweep Time 
(in minutes) 





Typical Applications 


Other products typical of those that can be examined 
are flour, wood, raw lint cotton, and pulp. The calibra- 
tion curves for some of these substances are given in 
Figure 10. Other substances of commercial interest 
which have been studied and found favorable are con- 
fections*, corn products, corn syrups, gluten meal, egg 
albumin, gelatin, tobacco, shredded coconut, and silica 
gel. 
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“Measure what is measurable, and make measurable what is not yet 


measurable”. 


This pithy instrumentation motto, from Galileo, char- 


acterized the splendid German INTERKAMA held November 2-10, 


1957 at Dusseldorf. 


and Exhibition of Measuring Technique and Automation” 


“INTERKAMA” means “International Congress 


The ISA 


Journal is fortunate in having this report by our own past president 


Robert Sheen, on an outstanding international 


INTERKAMA— 


instrument event. 





These Russian-Zone instruments 
— apparently of good quality, 
says Sheen — were shown by 
Metrimpex of Budapest. 


First Major German Instrument Exposition 


The Germans have staged their first 
International Congress and Exposition 
of measuring instruments and automa- 
tion techniques as successfully and 
energetically as they have rebuilt their 
war-wrecked economy over the past 10 
years. Complete with instrument 
courses, workshops, technical sessions 
and a show—the Germans at INTER- 
KAMA demonstrated that they can 
and will command a good share of the 
world’s instrument market. Electrical 
and mechanical measuring equipment 
exhibits were sponsored by ‘“Fachab- 
teilung 15 im Zentralverband der Elek- 
trotechnischen Industrie,” and a sec- 
ond exhibit was sponsored by “Ver- 
band der Deutschen Feinmechanischen 
und Optischen Industrie.” 

Of approximately 200 German firms 
specializing in these fields, 179 were 
exhibitors, employing about 60,000 
people, and with a 1956 business of ap- 
proximately 1 billion DM (Deutsch 
Marks). Of this, 300 millions goes 
directly to export.* In addition to 
German firms, 149 foreign firms from 
11 countries were exhibitors. Twenty 
three of these, members of the Scien- 
tific Instrument Manufacturers Asso- 
ciation of Great Britain, exhibited to- 
gether on a large stand provided by 
the United Kingdom government. 
Italy, France, and Switzerland were 
prominent exhibitors, and there was 
even an exhibit from Budapest, Hun- 
Sary—behind the Iron Curtain—of 
apparently high-quality instruments 





*See page 464 of your October 1957 ISA Jour 
nal tor detailed statistics on West German 
1956 instrument production and exports. 


KONTINUIERLICHE GASANALYSE 





As in our own ISA exhibit, interest 
in analyzers was high. Here two of 
the 40,000 visitors examine several 
continuous gas-stream analyzers. 
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for measuring the strength of textiles 
and an instrument for metal sorting. 

There were more than 80,000 square 
feet of exhibits in four adjoining halls 
at Dusseldorf (exhibit area greater 
than our ISA Show); a total of over 
40,000 visitors was expected. 

The exhibit began on Saturday, No- 
vember 2, with the formal opening 
ceremonies of the Congress held on 
Sunday. These ceremonies were quite 
impressive, and the foreign visitors 
heard through United-Nations-type 
portable ear-phone radios simultaneous 
translations of the talks in either Eng- 
lish or French. Sunday’s opening cere- 
monies featured talks by Prof. Dr. Ing. 
Richard Vieweg, President of Physika- 
lisch-Technische-Bundesanstalt, Braun- 
schweig and Berlin; greetings by the 
Oberbiirgermeister of Dusseldorf; the 
Finance Minister of Germany; and my 
greetings for the foreign visitors and 
the good wishes of ISA for their suc- 
cess. Two papers followed this: one 
on cultural significance of measuring 
—a philosophical discussion by Prof. 
Dr. Kénig of Bern, and the second, a 
general paper on instrumentation and 
automation by Prof. Dr. W. Gerlach, of 
Munich. Included in the technical dis- 
cussions on Monday, November 4, were 
remarks by our Mr. R. Rimbach and 
Mr. Kermit Fischer. 

Several instrument courses were con- 
ducted by instruments manufacturers. 
A special area was devoted to the 
training of technicians illustrating the 
kind of technician training available 
for those interested in instrument ap- 
prenticeship. 

A very fascinating exhibit was a 
display illustrating instrumentation 
history with a large number of mu- 
seum pieces of old and crude instru- 
ments, and others, not so crude 
although quite old. I feel this is an 
exhibit we might well feature in future 
ISA Shows, similar to our New Ideas 
in Instrumentation contest. 

Comparing with the exhibits that I 
saw at ACHEMA in Frankfurt in May 
of 1952, I could clearly see that the 
Germans have made considerable prog- 
ress and are certainly keeping pace 
with us in most of the fields of instru- 
mentation and automatic controls. 





While there were a few exhibits of 
computors and data reducers, I be- 
lieve we are still ahead in this area. 
The Germans have their own smart 
and very modern designs on instru- 
ment cases, and new miniature instru- 
ment recorders, and can justifiably be 
proud of the status of their art and 
manufacture in this field. 


On the Social Side 

Fortunately, I was introduced to 
Germany in advance by several letters 
to Dr. Richard Vieweg and my friends 
at Hartman and Braun and at Bran 
& Lubbe, which caused them to roll out 
the royal red carpet of welcome for 
me. Following Dr. Vieweg’s opening 
address on Sunday, and greetings by 
the Oberbtirgermeister (Mayor) of 
Dusseldorf, and the Finance Minister 
of Germany, Dr. Vieweg asked me to 
address the session on behalf of all 
foreign visitors to INTERKAMA. Fol- 
lowing these opening ceremonies, was 
a luncheon for about 75 of the top 
officials and visiting dignitaries, and 
then an evening dinner by the Ober- 
biirgermeister for the same group, to 
which I was thoughtfully, invited. 
INTERKAMA Repeat Planned 

It is planned to hold INTERKAMA 
once every three years timed at about 
the half-way point between the 
Achema Expositions — the German 
Chemical Show held at Frankfurt. 
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Here is one of several computers 
and data-handilers shown at INTER- 
KAMA. However, Sheen thinks the 
U. S. still is well ahead of the sev- 
eral foreign makers in this area. 
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Figure 1, (Left). 
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SYNCLAMP 4 
A typical servo mechanism component held by Syn- 


At left, Synclamp is unfastened; at right, Synclamp is rotated to 
clamp component. Figure 2, (Above). Construction details of the Synclamp. 











Winners in the 1957 New Ideas Contest" 


Servo Mechanism Component Clamp 
W. E. Fischer 
Timber-Top, Inc. 
79 Connecticut Avenue, Freeport, New York 


Clamping of components into a servo-mechanism set-up 
usually takes three or four clamps of non-standard, often 
“home-made” designs—a duplication of time, money, and 
effort, and a tremendous stocking problem. 


The Synclamp eliminates the manual dexterity required 
to use the present component clamps. It is now in manu- 
facture and offered off-the-shelf in eight sizes. It consists 
of a stainless steel part (1) (See Figure 2), nylon core 
(2) into which threads are cut by the screw (6) at assemb- 
ly, resulting in a tight screw fit. 


How It Works. At first-assembly, each Synclamp is 
screwed into its mounting hole until it bottoms. Then it is 
backed off until flat (5) is opposite the pilot bore, having 
been reversed more than a half-turn (Figure 1). After the 
component has been placed in the pilot bore, each Synclamp 
is rotated with a screw driver until it is in a position to be 
locked (Figure 1). The integral shoulder (4) automatical- 
ly stops the clamp in this position. Then, it no longer can 
turn, but the screw does and pulls it down to the locked 
position. Its tight fit is unchanged by this “stripping” 
action which occurs only at first-assembly, so the clamp 
is reusable indefinitely. Once phased, the clamp is lifted 
up and around to the open position, being stopped by the 
flat (5). The tight fit also gives a stop-nut action by mak- 
ing the screw and clamp act as a unit, which is being pre- 
vented from turning by the friction at the clamping point, 
a longer moment of arm. 


Remotely Operated Pipe Coupler 
James E. Walker 
Goodyear Atomic Corporation 
Box 628, Portsmouth, Ohio 


The remote-operated pipe coupler (Figure 3) permits con- 
necting and disconnecting of two pipes or vessels containing 
toxic, radioactive, or otherwise hazardous fluids. The 
coupler may also be used for connecting pipes in inacces- 
sible locations. It effects a seal between an inlet pipe and 
the outlet pipe which is permanently a part of the remote 
coupler. 

How It Works. The only necessary manual operation is 
the switching of the instrument air from the top inlet of 
the motor to the bottom. When 20 psi instrument air is 
applied above the diaphragm at inlet (1) (Figure 4) the 
push rod applies a tangential force through the clamp-ring 
block, causing the clamp ring to expand concentrically to its 
“open” position. The inlet pipe is then moved into position, 
if necessary, also by remote control. When instrument air 
is applied beneath the diaphragm (12) it contracts the clamp 
ring forcing the two pipes together. The knife edges on 
the ends of the outlet and inlet pipes are sealed by being 
forced into the deformable gasket. 

This remote coupler is designed to operate at near-at- 
mospheric or sub-atmospheric pressures. The replaceable 
gasket should preferably be of teflon or soft aluminum. 

Development of this remote coupler was performed under 
contract AT-(33-2)-1 with the United States Atomic Energy 
Commission. 

*For a complete list of winners of ISA's 1957 New Ideas Contest see 
page 525, November 1957 issue. 





(Below). The remotely- 
Figure 4. 
Cut-away details of the 
coupler. 


Figure 3. 
operated pipe coupler. 
(Right). 
remotely-operated pipe 











Code to Figure 4. (1) 
Top Inlet (2) Dia- 
phragm Motor (3) 
Push Rod (4) Clamp 
Ring Block (5) 
Clamp Ring (6) Ad- 
justment Nut (8) 
Connector Flange 
(12) Bottom Inlet. 
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Clinic Ingredients . . . 


... were 25 food scientists, 25 instru- 
ment specialists, and 10 “catalysts” 
(ISA Food Division members and 
magazine editors). First the food peo- 
ple outlined their unsolved measure- 
ment problems; next new techniques 
of analysis instrumentation were aired 
by the experts. Then the “catalysts” 
took over in an evening feedback ses- 
sion to creatively fuse the two view- 
points. 





For Food... 






any 
ihe 


For Feedback* 


For Analysis.. 


FIER-Rutgers Clinic Assays On-Line Food Anaylsis 


NEW BRUNSWICK, N. J., Nov. 16, 1957—Once again a 
FIER “Conceptual Clinic” proved that scientists and engi- 
neers from widely separated fields can quickly establish 
fruitful communication on mutual problems of measure- 
ment and control. Proof: happy results of a one day meet- 
ing at Rutgers University between food scientists and in- 
strument engineers. Their subject: exploring new instru- 
mentation and its possibilities for in-stream analysis of 
foodstuffs. 

The Clinic, co-sponsored with FIER by Rutgers’ Food 
Technology Department, was the Foundation’s second 
project in technical cross-fertilization. FIER trustees who 
attended both sessions enthusiastically agree that such 
projects are certainly the most stimulating contributions 
FIER can make to its field. 


From Babcock to Backfat 


Food measuring problems were uncovered by Dr. A. H. 
Johnson, president of National Dairy’s Research Lab, who 
called for “continuous measurement and control of mois- 
ture, density, acidity, sediment, color, bacterial content 
and flavor of raw milk passing through the plant.” “But 
above all,” pleaded Johnson, “give us a simple, rugged and 
dependable continuous fat meter to replace the Babcock 
technique.” 


John Thompson, dynamic young president of Reliable 
Packing Company, intrigued the instrumentmen by request- 
ing “a unit which will non-destructively measure the back- 
fat content of a hog as it trots by the buyer.” Thompson 
said lean hogs are today worth $1 to $3 more than fat ones, 
and that 1,000 accurate measurements a day (typical pur- 


The Feedback... 


- «. took place after a convivial dinner held in a 
tucked away log cabin on the Rutger’s campus. The 
group was briefed by Rutger’s Professor Roy Morse 
(standing in the picture) on the food problems that 
had been exposed. Lloyd Slater, FIER’s Executive 
Director (on Morse’s right) next highlighted the 
more promising and applicable measurement tech- 
niques that had been revealed. Finally Jim Ander- 
son ISA’s Food Division Chairman guided the “feed- 
back” commentary between the two factions. Result: 
a complete crumbling of the semantic barrier and en- 
thusiastic planning of follow-ups. 
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chase) could save a few hundred thousand dollars per 
year. 

Other food measurement problems were aired by Clint 
Brooke, President of the American Cereal Chemists Asso- 
ciation (cereals and baked products), Dr. Fred Wenzel of 
the Florida Experimental Station (concentrated citrus 
foods) and Dr. C. Olin Ball, Rutgers (heat processed foods). 


Stream of Stream-Analyzers 


In the afternoon, food scientists were briefed in the 
exciting new stream-analysis techniques developed (mainly 
for the chemical and petroleum fields) in the past five 
years. Speakers and subjects: A. R. Aikman (Schlum- 
berger), Nuclear Magnetic Resonance; D. Bossen (Indus- 
trial Nucleonics) Ionizing Radiations; Dr. W. Roth (Roth 
Laboratory for Physical Research), Ultrasound; Dr. I. 
Fagerson (U. of Mass.), Chromatography; Dr. A. Kramer 
(U. of Maryland), Color; Dr. A. Savitsky (Perkin-Elmer), 
Infra-Red. 

All instrument specialists stressed the potential for their 
technique in food processing, and suggested specific solu- 
tions to problems that came up during the morning session. 
That evening in a free-wheeling “feedback” discussion, 
ideas flew thick and fast from both directions. And while 
some points were indeed controversial (e.g. food standards 
vs. instrument accuracy) all agreed that this Clinic offered 
the start of a real fusion between the two fields. 


*(pictured abov to r) John Thompson, President, Reliable Packing Cc 
Chicago; A. Russell Aikman, Schlumberger Well Surveying Co. Ridge 
field, Con smes B. Anderson, Chairman ISA's Food Industrie vision 
H. J. Heinz Ce Pittsburgh. 
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NATIONAL SOCIETY ACTIVITIES 





Notice of Nominating Meeting 


By Constitutional stipulation, the following notice is 
to appear in the January issue of the ISA JOURNAL. 

1. The National Nominating Committee will meet March 
21, 1958 at the Chicago Athletic Club, Chicago, Ill. at 
9:30 A.M. On the above date, the National Nominating 
Committee will meet to nominate a President-Elect- 
Secretary, two departmental Vice Presidents, one to 
become Vice President of the Technical Department, 
and the other for the Standards and Practices Depart- 
ment, and a Treasurer. (The constitution permits a 
Treasurer to succeed himself.) 

During the morning session, starting at 9:30, time 
will be alloted to members of the Society who wish to 
appear before the Nominating Committee in behalf of 
any candidate, for any of the vacant offices, whose name 
has been submitted through your District Nominator 
(see list below) prior to February 21, 1958. 

The Nominating Committee welcomes suggestions 
and help from members in selecting men for these 
offices who— 

(a) They deem deserving of the high honor of 

national office. 

(b) Are capable of fulfilling the heavy duties thereof. 

(c) Most likely to uphold and carry forward the 

ideals, policies and traditions of ISA. 

2. We invite all members to submit names for possible 
candidates for the above offices by February 21, 1958. 
These names must be submitted to your District Nomi- 
nator by the deadline date so they will be received by 
the entire National Nominating Committee well in 
advance of the Nominating Meeting. 

3. If you cannot be at the meeting in person, we welcome 
any background material you can send by mail, or 
personally through your Nominator, which you feel 
might be of help to the Nominator of your District. 

4. At 12:00 noon, the open session will terminate and, im- 
mediately after lunch, the Nominating Committee will 
retire to a closed meeting to select candidates. 
Candidates names will be announced in the July ISA 
JOURNAL. 

W. H. Brand 


National Nominating Committee 


ISA Proceedings Available 


Copies of the following ISA Proceedings are now 
available by writing the Instrument Society of Amer- 
ica, 313 Sixth Avenue, Pittsburgh 22, Pa. 


1957 Ammual Comference .............ccccccces $5.00 & $8.00* 
1957 Rubber and Plastics Instru- 

mentation Symposium ................ $3.00 & $5.00* 
1957 Analytical Instrumentation 

i en. 5 5 0 o.00 00:00 $5.00 & $7.50" 
1957 Gas Chromatography Symposium ....... $8.00 & $12.00* 
1957 Process Fluid Analyzer 

a $1.50 & $2.25* 
1957 National Nuclear Instrumentation 

EE eek erdln eo 6 60 66.6.0 0 e006 $3.50 &  $5.00* 
1956 Flight Test Instrumentation 

MED HS EE ee $2.00 &  $3.00* 
1956 Electronic Controls Symposium .......... $1.00 & $1.50* 
1956 National Telemetering 

Ne eed ay oso ad ee.ne a eiee $2.50 & $3.50* 
1955 and 1954 Annual 

TE  ciaiainid dud odd 0.0 0 60.006 each $5.00 & $8.00* 
1954 National Telemetering 

SR Vg a ae $1.50 & $2.00* 
1953 and 1952 Annual 

Re RS Sa each $2.50 & $3.75* 
1951 and 1950 Annual 

I Ta gg sl lea each $1.50 & $2.75* 


*non-member price 
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Nominating Committee for 1958 


Past Chairman A. F. Sperry, Panellit, Inc., 7601 N. Hamlin, 
Skokie, Ill. 

Chairman W. H. Brand, Conoflow Corp., 
Philadelphia 3, Pa. 

Vice Chairman R. T. Sheen, Milton Roy Co., 1300 E. Mer. 
maid Lane, Philadelphia 18, Pa. 

District I Nominator J. H. Bertram, J. H. Bertram & Co, 
Inc., 998 Farmington Ave., W. Hartford, Conn. Allter- 
nate D. C. Sanford, 166 Lanyon Dr., Cheshire, Conn. 

District II Nominator R. C. Kimball, American Viscose 
Corp., 35 S. 9th St., Philadelphia 7, Pa. Alternate E. C, 
Lloyd, Natl. Bureau of Standards, Conn. Ave. & Van 
Ness, Washington 25, D. C. 

District III Nominator J. T. Elder, Tennessee Eastman 
Co., Kingsport, Tenn. Alternate E. M. Seagrave, 
Celanese Corp. of America, Box 1414, Charlotte, N. C. 

District IV Nominator R. R. Webster, Jones & Laughlin, 
900 Agnew Ave., Pittsburgh 30, Pa. Alternate F. C, 
Kiesling, Eastman Kodak Co., Kodak Park, Bldg. 23, 
Rochester 4, N. Y. 

District V Nominator F. R. Gilmer, duPont, P. O. Box 
993, Charleston, W. Va. Alternate C. E. Rogers, 
Quaker Oats, 205 Water St., Akron 8, Ohio. 

District VI Nominator R. Marinelli, Detroit Arsenal, De- 
troit, Mich. Alternate R. A. Hoxie, Basic Service Corp., 
16544 Plymouth, Detroit 27, Mich. 

District VII Nominator E. R. Evans, Convair Div., Ft. 
Worth, Texas. Alternate V. O. McDonnell, Dow Chemi- 
cal Co., Freeport, Texas. 

District VIII Nominator E. J. Bumsted, 17 E. 68th Terrace, 
Kansas City, Mo. Alternate W. Naramore, Frontier 
Chemical Co., P. O. Box 545, Wichita, Kan. 

District IX Nominator C. B. Nolte, Barton Instrument 
Corp., 580 Monterey Pass Rd., Monterey Park, Calif. 
Alternate F. F. Coleman, Convair Div., P. O. Box 1128, 
San Diego 12, Calif. 

District X Nominator John L. More, Dominion Tar & 
Chemical, 1400 Metcalfe St., Montreal, P. Q., Canada. 


2100 Arch St, 


New Hours for Annual Show 


The 1958 Exhibit will follow a slightly different pattern 
of hours than prevailed in previous ISA shows. These 
changes were recommended by the Exhibitors Advisory 
Committee at their meeting on December 6, 1957. 


The new show hours will be: 


Monday, Sept. 15...... cet Te ee Noon to 10:00 P.M. 
Tuesday, Sept. 16....... ; re ee ..Noon to 10:00 P.M. 
Wednesday, Sept. 17... a -eeseeess. NOON to 6:00 P.M. 
Sno a ciae'es 90-4000 ebamee ean Noon to 10:00 P.M. 
oe ek a eee a 9:00 A.M. to 1:00 P.M. 


By avoiding morning hours for four of the five days, 
parts of the program, such as the computer clinic, can be 
held at the exhibit areas of the participating company. In 
addition, more of the technical sessions can be scheduled 
during mornings rather than afternoons so that confereg f 
can spend more time at exhibits. 

Other matters discussed by the Exhibitors Advisory 
Committee were continued for study by subcommittees. 
Some of the projects are: registration fees for exhibit at- 
tendance, point system for allocating space, show auditing, | 
and booth utilization. ; 
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RESIDENT’S LETTER— 


by Dr. Robert J. Jeffries 


President 1957-58, Instrument Society of America 








Dear ISA Member: 


In recent weeks, I have visited the 
Fairfield County (Connecticut) Sec- 
tion, the Los Angeles, and San Diego 
Sections, and the San Francisco Sec- 
tion, where, at the head table, I sat 
with a lady instrument engineer! 


Signs of the Time 


At the Fairfield County meeting, I 
was surprised to learn from their pro- 
gram “Automation in the Machine 
Tool Industry” that manufacturers of 
machine tools (at least those partici- 
pating in the program) are hiring 
more electrical engineers than mechan- 
ical engineers! 

The Los Angeles Section meeting 
was “ladies’ night.” In order that all 
present would get better acquainted, 
everyone was encouraged to kiss the 
person next to him. (No automation 
in this!) 

At San Diego, the meeting was at- 
tended by a reporter from the local 
newspaper interested in their topic 
“Digital Computers in Industrial Ap- 
plications.” 

And while in California, I had an 
opportunity, as your president, to talk 
with top management at both Douglas 
Aircraft and Convair. 


Grades of Membership Still 
Misunderstood 


In each section I visited, I found 
great interest in the subject of grades 
of membership. Apparently, there is 
still a great deal of misunderstanding 
of the objectives of the original pro- 
posal advanced, and as to just what 
the present task force studying this 
problem is trying to do. Phil Sprague, 
Grades of Membership Task Force 
Chairman, indicated at the last Execu- 
tive Board meeting in Philadelphia 
that his group expects to have some 
recommendations for study by the 
Board, the President’s Advisory Com- 
mittee, and Division Directors, at the 
president’s January Midwinter Confer- 
ence in Florida. 


Please Get the Facts 


I strongly urge each section to work 
closely with their District Vice Presi- 
dent to insure a complete understand- 
ing of these Task Force recommenda- 
tions. I sincerely hope each section 
will devote part of several meetings 
next spring to discussion of these 
recommendations. Any section having 
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questions should seek the answers 
from their District Representative on 
their Task Force, or their District Vice 
President. Your vote, when it is taken 
in September, should be a knowledge- 
able, well-considered action. 


News From the Western Front 


The subject of the location and tim- 

ing of the next National Conference- 
Exhibit to be held in California is a 
red-hot topic west of the Rockies. 
There’s much concern over a possible 
conflict with the WESCON Show, the 
size of the Shrine Hall, and by the 
exhibitors, on the advisability and ca- 
pacity of their participation in the 
several shows which are being sched- 
uled. 
Needed: A National Exhibit Policy. 
It is obvious that we sorely need an 
established national policy on exhibits. 
This policy should be formulated prin- 
cipally on advice from the Exhibitor's 
Advisory Committee so that we are 
sure the Society has their support. 
Exhibitors’ support has always been 
the philosophy of the Society, but it 
now appears that it needs to be re- 
emphasized. In particular, it should 
be emphasized to our exhibitors that 
it is their privilege and obligation to 
advance recommendations to the So- 
ciety. During the Florida meeting of 
the Executive Board, we hope to direct 
much attention to this problem of ex- 
hibits. 


The Five Year Plan 


Everyone agrees that the concept of 
“five-year planning,” which I advanced 
in Cleveland as a Society objective for 
this year, is a good one. However, the 
results are coming along only very 
slowly. Won't every member who 
reads this column “needle” his appro- 
priate Committee Chairman, Divisional 
Director, Vice President, and vice- 
versa, to get something in writing at 
the earliest possible moment? 


Travel Plans 


I am looking forward to visits with 
the Mojave Desert Section, the New 
Jersey Section, and with the Memphis 
Section in their celebration of Nation- 
al Engineer’s Week. I also hope soon 
to announce a new chairman for our 
National Educational Committee — a 
post which has long been vacant. 

By the way, I hear that the Chicago 
Section film on “frequency response’”’ 
is rapidly nearing completion. I hope 
to see its first screening during De- 
cember. 


Food Committee 
Swings Into Action 


What’s cooking in the Food Indus- 
try Committee? Everything! During 
the meeting in Cleveland, steps were 
taken to translate many plans into ac- 
tion. The committee agreed to be a 
sponsor for the Conceptual Clinic for 
New Instrumentation and for In- 
Stream Analysis of Foods, sponsored 
by the Dept. of Food Technology, Rut- 
gers University and FIER. This 
meeting, which was scheduled for No- 
vember 16, 1957 at the University, it is 
hoped, will eventually be expanded to 
national symposium stature in the 
very near future. 

Another item of business discussed, 
culminated in the decision to prepare 
an article on management of instru- 
mentation in a food company. Mem- 
bers of the committee will cooperate 
with Lloyd Slater, director of FIER, 
on this project. 

Contact has been established by the 
committee with the National Canners 
Association to set up an instrumenta- 
tion program for the NCA convention 
January 20 at Atlantic City. 

This active, hard-working group has 
made tremendous strides in maintain- 
ing and initiating a worthwhile pro- 
gram. Members of the committee in- 
clude J. B. Anderson, director; W. A. 
Brastad, associate director; D. S. 
Campbell, chairman of the Membership 
Committee; F. K. Lawler, chairman, 
Publications and Publicity Committee; 
K. Lucal, chairman, Technical Pro- 
grams Committee, G. G. Moyer, secre- 
tary and Charles Hanft, who was not 
in attendance. 


ISA Committee Volunteers 
Services to Killian 


In a special telegram sent shortly 
after his appointment, ISA’s Teleme- 
tering Committee volunteered its col- 
lective know-how to Dr. James Killian, 
special assistant to the President for 
rocket and satellite development. 

The committee offered their profes- 
sional services to Killian to be used 
in any way he saw fit. In part, the 
telegram read “We are a broad repre- 
sentation of a new technology which is 
imperative to the development of the 
guided missile ... A missile is only 
as good as its telemetry system . 
Yet, with the success of the missile 
program hanging on a slim radio link, 
to provide vital design information, 
telemetry has always been a stepchild 
and is far behind in the state of the 
art as compared to the missile. There 
are Many reasons why this is the case 

. My committee and I would wel- 
come the opportunity to discuss these 
problems with you or your representa- 
tive. It is with sincere desire 
that we, as a group, volunteer our pro- 
fessional services towards helping you 
place us as a nation in a much strong- 
er technological position.” The tele- 
gram was signed by Lawrence Garden- 
hire, chairman of the committee. 
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Last month I devoted the Diary to 
an exposition of the physical planning 
facilities in which I must engage long 
before Exhibit-E-Day. A very im- 
portant group of ISA members form 
another major link in the planning 
chain—the Host Committee. In each 
city where our National Conference 
and Exhibit is held, the Section organ- 
izes to assist in the successful execu- 
tion of the event by appointing a Host 
Committee. It usually consists of a 
General Chairman, an Executive Chair- 
man, and a group of other committees 
for each major function, headed by a 
Chairman and Vice Chairman. 

After my first exposure to Host Com- 
mittee activities in Los Angeles, I 
wrote a Manual of Operations. This 
became the basis for orienting the New 
York-New Jersey Host groups. After 
that event, the various committees 
rendered reports on how to improve 
operations, and these ideas were incor- 
porated in a revised Manual for Cleve- 
land. After the Cleveland show, the 
same procedure was followed in sub- 
mitting the Manual to Philadelphia for 
1958. 


Experience Pays Off 


Transfer of experience is an im- 
portant necessity for a smooth and 
satisfying service on the Host Com- 
mittee. We have further facilitated 
that transfer by arranging with each 
following year’s Section to appoint a 
few key members of their oncoming 
Host Committee to serve in a “train- 
ing” capacity with the current year’s 
committee. This opportunity, as well 
as the opportunity to observe the Host 
activities during the show week, are 
important factors in the success of the 
Host Committee activities. An addi- 
tional feed-back has been introduced 
by having the previous year’s Execu- 
tive Chairman sit in as advisor in the 
early meetings of the current year’s 
Host Committee. 

So with a continuously up-to-date 
Manual, with early appointment of the 
key men of the Committee, and with a 
bridge between the old and the new 
groups, the Host Committee each year 
begins its work in which I share. 


Planning the ISA Banquet 


Perhaps an illustration of one of the 
activities will exemplify how the Com- 
mittee as a whole, and your Headquar- 
ters, work together to achieve the proj- 
ect. Let’s take the Banquet Committee 
as the example. It has now been well 
established that the Society will hold 
an annual banquet at the Conference 
and Exhibit, and Wednesday night is 
the best in the schedule. That part 
of the planning entails little discussion 
between the Committee and me. How- 
ever, the place where it will be held 
needs to be determined early to be 
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sure that the place doesn’t commit its 
baliroom to some other group, inside 
or outside of ISA. 


Finding a Place 


The Banquet Committee is usually 
better informed on local facilities than 
I am, but before we get together to 
decide I will have visited the places 
most appropriate for this function and 
gotten my bearings on their facilities. 
Now that we have such a large at- 
tendance at the banquets, size of the 
ballroom, as well as adjoining facilities 
for receptions, dancing, cocktails, etc. 
have to be carefully checked. With the 
continuing demand for bigger and bet- 
ter entertainment, even the matter of 
whether a stage and lighting are avail- 
able as part of the room, or must be 
installed for our purposes, enters into 
consideration in the choice of where it 
will be held. Other important selection 
factors are the cost of the meal, 
charges for cocktails, and other serv- 
ices. 


With my data in their hands, the 
Banquet Committee then is in a better 
position to arrive at an early decision. 
If places other than those which have 
been investigated are suggested, the 
decision awaits further study. 


What to Charge 


Once the place is settled, the next 
planning stage is what to charge per 
ticket. A lot depends on the attitude 
of the Banquet Committee towards the 
entertainment requirements. This is 
so because the meal cost varies very 
little between cities for the same menu 
and gratuities. Therefore, entertain- 
ment is the real variable which largely 
sets the ticket price. The less the 
differential between the cost of the 
meal and the price of the tickets, the 
less is the amount of money that can 
be budgeted for entertainment. Of 
course, predictions of probable ticket 
sales enter into the budgeting and 
pricing. The budget is planned to 
break even between actual income and 
actual expenses. 

A next consideration is setting the 
schedule for the evening—time for 
cocktails, for the dinner, for the 
speeches, for dancing, for entertain- 
ment. And in all this there are nat- 
urally varying views on what elements 
to lengthen and what to. shorten. 
Previous years’ experiences are put 
under the “searchlight,” particularly 
if the speeches were too long. 


What about Tickets? 


When all these plans have been re- 
solved, and when the Executive Board 
approves, I am then in a position to 
print the tickets and announce the 
event officially. Just prior to this 
stage—usually in the spring—the prob- 
lems of seating at head tables, at re- 
served tables for special dignitaries, or 
reserved tables for all who reserve in 
advance, have to be discussed and 
planned with the Committee. Which- 
ever seating plan is agreed upon, seat- 








ing lists have to be established around 
the time of the Banquet, and this chore 
falls more to me because of my con- 
tinuous contacts with the Executive 
Board. 

Sale and distribution of the tickets 
is also planned with the Banquet Com. 
mittee. Usually Tabery handles the 
exhibitors, the Banquet Committee 
handles the Host Section members, 
and my office handles all others. This 
three-way split takes much of the load 
off the committee for assuring a sale 
commensurate with the budget they 
established. My office collects all ticket 
sales and pays all the bills, so that the 
Banquet Committee is relieved of the 
necessity to keep accounts and act ag 
banker. 

Then comes the time for booking 
the entertainment. During the past 
three years this chore has been dele- 
gated by the Banquet Committee to 
Tabery and me, with the Committee 
reviewing the proposed acts before 
final commitment. So far the dele- 
gates have not done so badly, but the 
year they flop will be a signal for the 
next Banquet Committee to try their 
own hands at booking. It’s not as 
simple as it reads. 


Teaming Up To Plan 


Thus with each of the committees, 
your Headquarters staff teams up to 
plan and execute the assigned tasks. 
In some, the Committees carry more of 
the leg work, such as for the Ladies 
Program and the Tours; in others my 
office takes more of the load. What 
my office cannot do is supply the many 
man hours required during show week 
to monitor the many functions which 
are the concern of the Host Commit- 
tee. They cover all the registration 
centers, all social functions, all hos- 
pitality procedures, all publicity ae- 
tivities, the Ladies Program, the tours, 
—in fact every function of the week. 
At least a hundred members are re 
quired in varying schedules to assist 
in the smooth and successful operation 
of the National Conference and Ex- 
hibit. 

Organizing this volunteer staff, in- 
structing them in their chores, solicit- 
ing and utilizing their advice, coordi- 
nating their efforts, directing their 
assignments during the show week— 
this falls largely into the hands of the 
Executive Chairman and _ General 
Chairman, assisted by the heads of 
their committees. 

ISA has indeed been fortunate in 
the devotion which the Host Commit- 
tees have always given to assure the 
Society’s success of this great event. 
I believe their work has become more 
effective and satisfying each year, as 
a result of the improved team play 
between the ISA Headquarters and the 
Host Committee. . 
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* Managing the ISA Journal 


The second in a series of articles describing activities in the 
ISA Headquarters — this month’s story tells about the 
typical problems and events in coordinating the publication 
of an issue of the ISA Journal. 


Keeping the ISA Journal going in its month to month 
cycle involves coordination of the five basic operations we 
talked about on page 589 in the December ISA Journal— 
editorial, production, advertising, circulation and promo- 
tion. My job is to translate plans into work assignments 
and supervise the staff of seven persons in carrying out 
these assignments. Behind every operation is a plan of 
action dictated by an annual budget and objectives. Let’s 
see what is involved as we work on the February issue. 

In the publication business you always live about 60 days 
ahead of the calendar. Early in January we are tying down 
firm plans for March editorial, advertising sales, promotion, 
and circulation count. At this same time we are grinding 
out copy, processing advertising orders, and issuing instruc- 
tion for the February issue. 


What Do We Print This Month? 


Most of the decisions as to what we print in February 
were started almost a year ago. Three months ago a semi- 
firm list of technical articles and editorial subject matter 
was drawn up with extra items included in case something 
happened to a story. Selecting articles involves a sense 
of evaluating what will be the most interesting reading and 
the judgment to pick the right author and the proper edi- 
torial approach. To perform these mental tasks requires 
reading technical literature, industry news releases, com- 
petitive magazines, reports of technical meetings, and such 
to keep on top of events in our field. We have about six 
lists which we use as a work sheet in setting up editorial 
plans and selecting material—(1) major types of instru- 
ments such as controllers, valves, etc. (2) variables such 
as flow, temperature, pressure, ph, speed, etc. (3) instru- 
ment using industries such as chemical, petroleum, nuclear, 
missile, etc. (4) occupational levels such as managements, 
design, application, maintenance, etc. (5) technical grades 
of articles ranging from highly mathematical to general 
readership—and (6) broad interest subjects such as ec- 
onomics, education, systems engineering, frequency response. 

Early in December specific editorial materials were firmed 
for the February issue—including technical articles, indus- 
try notes, new products, new literature, society news, and 
other departmental features. Next month George Hall will 
tell you about the job of editing, rewriting, and preparing 
selected materials for publication in an issue. 


how Much Advertising? 


The amount of ad pages we print in February (and any 
issue) depends on the performance of our ten salesmen 
across the country. One of my biggest jobs is to direct 
their sales efforts and assist with facts and information to 
help them convince advertisers and agencies that the ISA 
Journal is the best magazine in our field for their adver- 
tising. Ad revenue represents 85% of total Journal income. 
Sale of ad pages is obviously important. Our biggest effort 
takes place just after the annual conference and exhibit 
each September because most instrument manufacturers 
schedule their advertising for a year in advance beginning 
January 1st. We supply detailed analysis of advertisers in 
the Journal and competitive publications, statistics on cir- 
culation by occupations and industries, reports on prospects 
by products and market coverage. Considerable time is 
spent in writing and publishing a comprehensive sales pro- 
motion piece for advertisers and agencies based on a stand- 
ard format recommended by the National Industrial Ad- 
vertisers Association. Each month we edit, produce and 
mail materials to promote sale of advertising space. 
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by Chas. W. Covey, Editor 


In selling February issue advertising, we sent a hot 
prospect list to all our ad reps early in December. Each 
week during the month we follow up with a list of insertion 
orders received to date, plus specific follow-up information 
for best prospects. The final two weeks in January before 
the 15th closing date is spent on pinpoint sales efforts and 
follow-up to those with contracts but no order for February. 
Our feedback from the ad reps is reports on the results 
of their calls. A daily job is an analysis of these reports to 
determine best sales approaches. 

By January 20th, we will have all orders, proofs, printing 
instructions and plates for February advertising. Next 
month Bob Scott, our Production Manager will tell you 
about processing ads and editorial copy into a finished issue. 


Putting The Pages Together 


The number of ad pages, scaled from a basic budget, 
determines the total number of pages in any issue. Being 
over or under our ad sales objectives determines the prob- 
lem of selecting editorial pages to be added or cut out of the 
issue. In either case the objectives of a balanced editorial 
diet must be maintained. This problem is anticipated in 
original editorial planning to make the decisions less pain- 
ful. In positioning 118 pages of advertising and editorial 
material, consideration must be given to second color re- 
quirements, separation of editorial sections, length of vari- 
ous departments, and mechanics of printing. Each issue 
requires judgment to strike a balance between most effective 
presentation and budgeted production costs with a time 
schedule thrown in. 


How Many Copies Do We Print? 


Our circulation job every month divides itself into two 
parts—determining how many copies we need and then 
producing accurate records of where the copies go once the 
mailing is complete. Circulation is made up of members, 
non-member subscribers, controlled circulation, complimen- 
tary, exchange, promotion, agency checking copies and 
miscellaneous distribution. Each of these categories must 
be checked at end of month for additions, deletions, changes 
of addresses and file changes. Since monthly records are 
just closed at the time a monthly print order is required, 
careful checking is required to make certain we have the 
right number of copies to fill all needs. 

Accurate and detailed circulation records are the back- 
bone of successful advertising selling—because an advertis- 
er wants to know who reads his ads. Our circulation is 
reported through membership in the Audit Bureau of Cir- 
culations, a national cooperative of publishers and adver- 
tisers. Monthly, semi-annual, and annual reports of total 
circulation are required. Each of the nearly 16,000 individ- 
uals who receive the Journal each month must be classified 
according to type of subscriber, expiration date, occupation, 
industry in which they work, membership data and file data. 
All this information is coded and then put on a plate with 
name and address. Because our circulation continually 
changes, constant supervision of all circulation activities 
is required. Behind all these operations is the routine 
handling of subscription orders, correspondence, record 
maintenance and filing. 


Wrapping Up The Package 

Behind the scenes in producing each issue of the Journal 
are less often mentioned jobs of Reader Service, department 
filing, and answering the hundreds of letters that come to 
the Journal every month. They are part of the irreducible 
minimum of functions that must be maintained to publish 
a technical magazine. Each job requires objectives, proce- 
dures, tools and management controls. Taking care of the 
little things in the “paper factory” of publishing makes the 
big things take care of themselves. 
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MEETING PREVIEWS 








Top-Flight Papers Spark 
lron-Steel Conference 


Here is the lovely Pick- 
Roosevelt Hotel in 
downtown Pittsburgh 
which will house the 
3-day Eighth Conference 
on Instrumentation in 
the Iron and Steel In- 
dustry, March 11-13. 
The hotel offers fine ac- 
commodations and easy 
access to the many 
places of interest in 
Pittsburgh. 


Technical papers, equipment demon- 
strations and a gala formal dinner will 
spark the Eighth Conference on In- 
strumentation for the Iron and Steel 
Industry. All activities will take place 
at the Pick-Roosevelt Hotel, March 11, 
12, and 13. As in the past seven con- 
ferences, sponsorship will be provided 
by the Pittsburgh Section of ISA. 


All Events in One Place 

Robert A. Shannon of the Duquesne 
Works, United States Steel, is general 
chairman for the affair. He and his 
committees have done an excellent job 
in previding accommodations for the 
many people who will want to attend. 
Since all events will be carried on in 
the Roosevelt Hotel, communications 
will be easier. The hotel is cooperat- 
ing by reserving a block of rooms to 
further facilitate ease of communica- 
tions and transportation problems. 


A total of eleven papers will be read 
and discussed during the three morn- 
ing sessions. Demonstrations by equip- 
ment suppliers will be conducted dur- 
ing the first two afternoons of the con- 
ference. 

The tentative program for the con- 
ference is as follows: 

Tuesday, March 11, 1958 
8:00 to 9:00 a.m.—Registration (Fee $5.00) 
9:00 a.m.—Iintroduction and Welcome, 

Fred Marton, Pittsburgh ISA President. 

Session Chairman: J. Ward Percy, re- 

search engineer, Applied Research Lab- 

atory, U. S. Steel. 

“Oxygen Analyzers on Open Hearth 

Furnaces,” E. W. Hunziker, fuel engi- 

neer, Geneva Works, U. S. Steel. 

“Modern Blast Furnace Instrumenta- 

tion,””’ Member of Utilities Dept., Fair- 

less Works, U. S. Steel. 

“Automation Continuous Weighing,” T. 

P. Goslin, chief engineer, Bell Automa- 

tion Corp. 
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2:00 to 4:00 p.m.—Equipment Demonstra- 
tions. 
Wednesday, March 12, 1958 
9:00 a.m.—Session Chairman to be an- 
nounced. 


“Operation of One-Way Top Fired 
Soaking Pits,’’ K. E. Smith, fuel engi- 
neer, Homestead Works, U. S. Steel. 


“A Modern Approach to Compressor 
Surge Control,’’ J. H. Clarke, CDC Con- 
trol Services. 


“Spectroscopy at Weirton Steel,’ B. 
La Rue, Weirton Steel. 


“Thickness Control Tandem Mills,’’ O. 
C. Gochenour, Jones & Laughlin Steel. 


2:00 to 4:00 p.m.—Equipment Demonstra- 
tions. 
6:30 p.m.—Dinner. 
Thursday, March 13, 1958 


9:00 a.m.—Session Chairman to be an- 
nounced. 
“The Sendzimir Continuous Galvanizing 
Process,’’ S. A. Ambler, Jones & Laugh- 
lin. 
“Automatic Data Processing.’”’ A. Phil- 
lips, Loewy-Hydropress Division, Bald- 
win-Lima-Hamilton. 
“Treatment of Pickle Liquor in Steel 
Works,” Blaw-Knox Co. 
“Pyrometry in the Steel Industry,” 
Land Pyrometry Co., England. 
Registration fee for the entire three- 


day conference is only $5.00. Figures 
indicate that interested persons wish- 
ing to attend can get away with as lit- 
tle expense as $12.00 a day. This in- 
cludes food and room. 

Industry Leaders to Speak 

As in the past, representative lead- 
ers in the iron and steel industry have 
been invited to speak and to otherwise 
participate in panel discussions, ex- 
hibits, etc. 

No pre-registration is required. 
However, it is urged that prospective 
attendees make their arrangements 
early to insure the best accommoda- 
tions. For details write, Fred Marton, 
854 Ridge Ave., Pittsburgh 12, Pa. 





Systems Conference 
Coming This Month 


What is the real place of automation 
systems in business and industry? 
This and many other questions of high 
interest will be answered at the yp. 
coming EIA (Formerly RETMA) See. 
ond National Conference on Automa- 
tion Systems at Arizona State College, 
Tempe, Arizona on January 22 to 24. 


The program reflects the wide va- 
riety of material of interest to most 
of our readers. There will be five 
sessions in all, each devoted to a 
specific aspect of automation systems, 


The first two sessions will deal with 
automation within the electronics in- 
dustry. Such subjects will be covered 
as small lot automation, the systems 
concept as applied to automation, com- 
ponent design, automatic testing and 
reliability of production testing. In- 
formation handling will be the sub- 
ject of the third session and material 
processing will be discussed in the 
fourth session. Panel discussions will 
wind up the conference. 

Registration fee is $10.00 for advance 
payment and $12.00 at the door. 

For further information write EIA 
Engineering Dept., Room 650, 11 West 
42nd St., New York, N. Y. 


AIEE Meeting 
Focuses on Control 


The American Institute of Electrical 
Ongineers will hold its Winter Meet- 
ing at the Hotel Statler in New York, 
February 3 to 7. Two sessions on 
recording, controlling, indicating and 
integrating instruments, plus a panel 
discussion on ASA specification for au- 
tomatic null-balancing electrical in- 
struments are planned. 

The following papers will be pre- 
sented: 


Digital Systems in the Aircraft Indus- 
try. 

Digital and Pictorial Photographic Elec- 
tronic Recorder. 


Problems on the Design of a Family of 
Automatic Null-Balancing Electrical 
Measuring Instruments. 


Design Considerations for Miniature 
Automatic Null-Balancing Electrical 
Measuring Instruments. 


Watthour Meter for 2-Phases of a 4-w 
Wire Y 3-phase System. 


Printing Demand Meter. 


High-Impulse Rate Demand Contact 
Device. 


Evaluation of Single-Phase Metering 
Practices Based on Meter Performance 
and Load Characteristics. 


Members of ASA _ Subcommittee 
C39.4 responsible for the new standard 


for automatic null-balancing electrical | 


measuring instruments will review 
their reasoning for the standards at @ 
panel discussion Tuesday, February 3- 
For further information write AIEE, 
33 West 39th St., New York 18, N. Y. 
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“AtomFair’’ and Conference Bring 


Home Atom’s Importance to Industry 


The nation’s atom industry will 
demonstrate to the Western World its 
progress in the peace-time uses of 
nuclear energy during the 1958 Nu- 
clear Congress, March 17-21 at the 
International Amphitheater, Chicago, 
Ill. Declassification of information is 
making it possible for the 1958 Con. 
gress to make available more vital ma- 


terial. 


More Than 30 Sponsors 


More than 30 sponsoring organiza- 
tions will bring together recognized 
leaders in science, engineering, instru- 
mentation, industry, government and 
education for this mammoth assem- 
bly. Four major elements will make 
up the format of the program. 


Nuclear Engineering 

One of the major elements of the 
Congress will be the Nuclear Engineer- 
ing Conference presented by the par- 
ticipating engineering, instrument and 
scientific societies. Over 150 technical 
papers will illustrate the most recent 
developments in the several fields. 


ISA Participates 

ISA is participating strongly in this 
portion of the program. It has ac- 
quired some 17 noteworthy papers 


>) NEW MEMBERS 


AKRON: Dr. David R. Davis, Melvin L. 


Mackey 
eeu: Wm. F. Martin, Roy W. Mil- 
or: 
ASHTABULA: Richard Szakaly 
BIRMINGHAM: Milton C. Corder 
BOSTON: J. Alfred Childs, Daniel F. Gats, 


J. P. Holmes 
CAROLINA PIEDMONT: W. M. Washing- 


ton, Jr. 

CENTRAL ILLINOIS: Glen L. Linden 

CENTRAL KEYSTONE: Peter E. Barwick, 
Kenneth Ettinger, Richard M. Parry, Ed- 
win Scott Smith, Jr., Robert L. Walker, 
William Edward Ware 

CENTRAL NEW YORK: Joseph J. Har- 
greaves, William R. Kisil, Edward W. 
Stiefvater 

CHARLESTON: Donald N. Campbell, Homer 
C. Jones, George W. Moses, Edgar D. Pul- 
sifer, Bruno A. Tassan 

CINCINNATI: Robert G. Huff, Arthur C. 
Lumb, Joseph F. Peinelt, Richard H. Smith 

CLEVELAND: George V. Bigelow, Dallas S. 

ser, James C. Carver, Stanley Cavdek, 

Mike M. Ssicsery, George D. Cundra, Gun- 
ther F. Daniel, Richard M. Downing, Wes- 
ley F. Elford, C. F. Fitzpatrick, John D. 
Grigsby, John F. Mack, Jr., Rita K. Mileti, 
Bruce S. Ogden, Frank G. Pollack, Edward 
W. Romig, Robert W. Ryant, Stephen W. 
Sabovik, Nelson P. Tapp, James J. Wright 

COLUMBUS: Wilbert E. Chope 

CONNECTICUT VALLEY: William G. Fitch, 
III, Walter W. Keeney, Raymond Lawley, 
Roger S. Swain 

DENVER: Charles D. Lantz, Arthur M. Stiles, 
Edward M. Taylor, Paul H. Wynne 

DETROIT: Merlin J. Applegate, Reed J. Al- 
tenburg, John E. Binsfeld, John F. Elsen- 
heimer, Roger M. Lickey, Merle W. Marx- 
en, George L. Rock, Frank L. Sander, 


Robert W. Tarien 
EASTERN NEW YORK: Homer D. Swart, 
FAIRFIELD COUNTY: Leroy H. Barnum, 
Lynn H. Lansberry 
HOUSTON: C. W. Abendroth, Quin M. Baker, 
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which will be of great interest to in- 
strument engineers. 


Among them are the following: 


“Power Driven Rod Insertion for Reac- 
tor Protection,” J. E. Stell and E. E. 
Westinghouse. 
“Temperature Measurement in French 
Reactors,” J. Weill, French AEC. 
“French System Control Instrumenta- 
tion,” J. Weill. 
“Some New Techniques in Nuclear 
Power Plant Simulation,”’ J. Weill. 
“Radiation Damage to BF; Proportion- 
al Counters,’”’ R. C. Wilson, Westing- 
house. 
“Nuclear Reactor Fission Product Moni- 
tors,” J. Kohli, Tracerlab. 
“Application of Pulse Height Analysis 
to Health Physics Problems,” E. L. 
Geiger, duPont. 
“Sensitivity of Counters for Measuring 
the Beta Activity of Water,” G. R. 
Hagee, A. S. Goldin, L. R. Setter, R. A. 
Taft Sanitary Eng. Services. 
“Control Valves for the Homogeneous 
Reactor Test,” A. M. Billings, Oak 
Ridge National Laboratory. 
“Instrumentation Experience with 2000 
si 600° F Slurry Test Loops for the 
AR Homogeneous Reactor Project,”’ 
W. W. Wentzel, E. A. Goldsmith, West- 
inghouse. 
“A Counting Channel Pulse Transmis- 
sion on Circuit,” J. Parnell, Minne- 
apolis-Honeywell. 
“High Temperature Pressure Measure- 
ment,” R. Ingham, R. C. DuBois, 
Manning, Maxwell and Moore. 
“Temperature Measurements in High 
Fiux Regions of a Reactor,” W. N. 
Craigue, duPont. 
“Measurement of Primary Water Flow 


in a Nuclear Power Plant,’’ D. E. Col- 
lins, GE. 

“Research on Thermocouples to Estab- 
lish Sustained Accuracy of Temperature 
Measurement to 2000° F.” J. F. Potts, 
Jr., Oak Ridge National Laboratories. 


“An On-Stream Monitor for Alpha Ac- 
tivity,”” N. T. Hildreth, GE. 


“Advantages of Continuous Saaieare 
in a Pilot Plant,” C. L. Pleasance, GE. 


“Atomfair” 


The “Atomfair” or Atomic Industrial 
Forum will be held in conjunction 
with the technical sessions and will 
feature displays of the latest develop- 
ments in the industrial uses of the 
atom. 

Also part of the Congress will be the 
Atomic Energy Management Confer- 
ence which will provide a comprehen- 
sive view of progress made in develop- 
ing low-cost power for industrial use. 

Sponsored by the Hot Laboratories 
Committee of the Oak Ridge National 
Laboratories will be the Sixth Hot 
Laboratories and Equipment Confer- 
ence. It will deal with highly techni- 
cal details in the development of equip- 
ment and the operation of atom labs. 

All in all, this program promises an 
unparalled variety of interesting 
events. Write Joel Henry, 25 West 45 
St., New York 26, N. Y., for full de- 
tails. 





William B. Banks, Alto James Bolton, 
Carl Glen Cowan, Garnet E. Duncan, 
Cecil G. Farrington, Marvin H. Greenwood, 
Otto E. Hegman, Jr., Mur! B. Milburn, 
George H. More, John B. Rainey, Jr., 
Joe Kendall Tullos, Ted L. Yarborough, 
Donald R. Zook 

IDAHO FALLS: Cecil B. Criddle, L. R. Jen- 
nings, Jr., John B. Pierce, Deo L. Sager, 
Albert H. Stegall 

INDIANAPOLIS: Joel W. Gresham, Herbert 
P. Schaffer 

KANSAS CITY: Cyril G. Baucke, Jr., F. E. 
Roehrman 

LEHIGH VALLEY: Herman C. Brown, Jr. 

LOS ANGELES: Lee Roy Brigham, Gale 
Leon Graves, Richard B. Holmes, Cornelius 
Jones, Lowell G. McClenning, Dick Mickel- 
son, Harold J. Smith, Allen Strickler, 
Louis A. Ule 

LOUISVILLE: Paul R. Skoluda 

MEMPHIS: James K. Cole 

MILWAUKEE: Howard P. Lanz, John J. 
Pozorski, Vincent F. Saniuk 

MONTREAL: Jean Bourassa, R. Charles Pick, 
L. Raymond Sauve 

NEW JERSEY: George H. Alt, Pinho An- 
tonio, Joseph F. Bartholomew, Millard M. 
Brenner, William H. Broomall, Bascom 
F. Buchanan, William Craig, Michael P. 
W. Ellis, Richard Allan Gates, Daniel A. 
Giffin, Roy Golub, Eugene R. Jablonski, 
Myron Kuscenko, George B. Marchev, John 
H. Mitchell, James W. Rielly 

NEW ORLEANS: Cyril A. Caillet, Jr., Henry 
L. Hammett, Jr., George J. Harris, H. 
Huse Huddleston, Harry L. Leonard 

NEW YORK: Shu Chien, Willard A. Crandall, 
Paul J. Gayet, Julian A. Lipman, Wallace 
K. Luke, Leo Nejelski, Howard L. Richard- 
son, Donald Clark Weil 

NIAGARA FRONTIER: Joseph F. Messer, 
John R. Shorts, Joseph E. Wilson 

NORTHEAST TENNESSEE: Thomas P. Col- 


lins 
NORTHERN CALIFORNIA: Keene P. Dimick, 
Harry F. Gray, Jr., William H. Hall, Jr., 


Ralph A. Nelson, Raymond A. Wiltse, 
O. Carroll Worley 

NORTHERN INDIANA: Ronald B. Grolla, 
Irwin W. Key, Norman C. Ludwig 

NORTH TEXAS: Ramon A. Cord, H. A. 
Harrison, E. G. Hoefs, Norman L. Knud- 
sen, Edmund Robert Luther, Robert W. 
Olson, James E. Vermillion, John Ray- 
mond Wise 

OGLETHORPE: Cecil Burch 

OMAHA: J. Y. Foster 

PERMIAN BASIN: Lawrence B. Lyon 

PHILADELPHIA: Clifford E. Alden, William 
J. Ambrose, Edward Arvid Bersin, Leonard 
Bezar, J. Wayne Fluke, Mogens Hansen, 
Ronald P. Hillegass, Warren Inlander, 
Jesse King, Aaron Kirpich, George Kray- 
nak, Jr., Andrew J. Mehan, Charles D. 
Moretti, Francis I. Otery, Paul E. Schwab, 
Edward A. Taylor 

PITTSBURGH: William M. Bradfield, Thomas 
E. Breyley, Richard A. Merserau 

RICHLAND: J. P. Olmsted 

ROCHESTER: William H. Graves, John G. 
Hansen, Lewis T. Jones 

SABINE NECHES: Henry W. Cook, Jr., 
William B. Roberts, Douglas O. Smith 

SACRAMENTO: Stanley B. Barton, Nord- 
strom Johnson 

SAN DIEGO: Eric McCoy Campbell, Marlin 
L. Dart, Osbourn D. Johnson, Titus A. 


Wray 

SEATTLE: Eugene F. Bartol, John Baskin, 
Edward G. Wyman 

SOUTH TEXAS: Jack H. Cherry 

TAMPA BAY: William H. Caldwell 

TOLEDO: Tom E. Le Sueur 

WASHINGTON: Barney E. Bayles, Charles 
C. Eckloff, Jr., Henry A. Gardner, Jr. 

WAYNE COUNTY: Elzior J. Brochue, Wil- 
liam O. Burt, Monta Olen Cox, Charles 
F. Davis, Solan W. Hamilton, Joseph A. 
Hornyak, John Uhring, James W. Wanless 

WICHITA: Paul H. Hagen, Jr. 

WILMINGTON: Roy E. Fors, Peter C. Weid- 


man 
MEMBER-AT-LARGE: David N. Hudston 
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Keynoter B. E. Powell 


Systems Meet on New Jersey Agenda 


The Tenth Annual Symposium, spon- 
sored by the New Jersey ISA Section 
will be held Tuesday, April 1, 1958 at 
the Essex House in Newark. Even at 
this early date, the Section has almost 
completed plans and is now in the 
process of firming up its program. En- 
thusiasm runs high, and once again 
the Section is looking forward to its 
usual excellent attendance. 


Control Systems Engineering Theme 


Always an all day event, the Jersey 
Symposium also gives full promise of 
being an all star technical meeting. 
This year the technical program car- 
ries through on one central theme—a 
theme which is high on the roster of 
hot subjects. “Control Systems En- 
gineering” will be given full play by 
top-notch speakers, each a recognized 
expert in his field. 


Instrument. During the next four 
years, he held posts at MIT, first in 
the servomechanisms lab, later as 
servo-group leader in the fire control 
division of MIT’s radiation lab, where 
he worked on automatic radar-tracking 
and fire-control computers. 

In 1946 he rejoined Taylor Instru- 
ments as research director, but re- 
signed in 1950 to accept the post of 
professor of electrical engineering at 
the University of Minnesota. While 
there he taught courses dealing with 
general electrical engineering and 
analog and digital computers. 

From 1951 to 1955 he was manager of 
the Research Division, Raytheon, and 
from 1955 to 1957 as manager of the 
Commercial Engineering Department. 
He resigned from Raytheon in 1957 to 
become chief engineer of Taylor In- 
struments. 


In addition to his work in instru- 


teacher. He taught feedback control 
at the University of California Exten- 
sion Division. In 1957 he was the ISA 
Selection for “Outstanding San Fran- 
cisco Bay Area Engineer.” 

Other speakers who will present day- 
time papers on various facets of con- 
trol systems engineering are: C. D. 
Close, CDC Control Services; D. W. St. 
Clair and Roger Franks, du Pont; and 
Dr. Geraldine Coon of Taylor Instrwu- 
ment Companies. 

A social hour and dinner are parts 
of the program anticipated and en- 
joyed by all who have ever attended 
any Jersey Symposium. 


ISA Prexy on Hand 


The evening session will be ad- 
dressed by ISA president, Robert Jef- 
ries of Data-Control Systems, Inc. His 
talk will be followed by a panel dis- 


Typical of the high quality talent mentation, both as a teacher and in- cussion. Professor Ernest Johnson of 
featured in the Symposium is Nathan- strumentman, Nick is also an active Princeton University will moderate. 
iel B. Nichols of Taylor Instrument wheelhorse in ISA and other technical Three process engineers and three in- 
Companies, who is a widely known societies. strument engineers will discuss that 
pioneer in the concepts of control Keynoter great bone of contention: ‘When 
modes. “Nick” will take on the duties Keynoting the information packed should a process engineer get instru 


of moderator for all the sessions. Mod- 
erating sessions of such scope is no 
mean feat, but he is well qualified by 
his past experience, and brings to the 
program a full background in instru- 
mentation work. 


Teacher and Instrumentman 


One look at Nick’s history assures 
confidence of a job well done. He 
worked as a research physicist with 
Dow Chemical before becoming a 
teaching assistant at the University of 
Michigan. From 1940 to 1942 he 
served as research physicist at Taylor 
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program will be B. E. Powell of Cali- 
fornia Research Corp. “The Control 
Loop” will be his topic. Among the 
many aspects of control he will con- 
sider: their definitions and concepts, 
developing insight in control systems 
evaluation, use of dynamic data, and 
the relationship between the process 
engineer and the process control engi- 
neer. 


Man With Past 


Powell, too, is a man with a past. 
Like Nichols he has had his experience 
both as an instrumentman and as a 


ment engineering help to provide good 
systems engineering?” Lively discus 
sion is expected to ensue. 

A. M. Foster of Esso Research and 
Engineering Co. is co-chairman of the 
program with Harry Karp. 

This vigorous New 
deserves a pat on the 


Jersey Section 
back for the 


fine work it has been doing in offering | 
symposiums of high caliber to its own | 


membership on the local front and to 
the National Organization. For those 
who will be unable to attend, the Sym- 
posium Proceedings will be available 
after April 1. 
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Chicago Joins Societies Council 


ISA’s Chicago Section has joined 
other Chicago technical societies to 
become a participating member of the 
Chicago Technical Societies Council. 

The Council is unique in providing 
means for broadening the activities of 
its members more effectively than 
could possibly be done by each local 
society alone. By its numbers, the 
whole group can accomplish on a 
larger scale the projected aims of each 
society. 

For instance, the Council has set out 
to complete a technical center, to en- 
courage public schools, to maintain a 
strong curriculum in the basic sciences, 
and to cooperate with technical socie- 
ties in fostering programs designed to 
stimulate young men and women to 
pursue technical and scientific careers. 
In addition to these, it advises and, if 
possible, assists, with speakers lists 
and other aids, any responsible group 
wanting to further the technological 
interests of its members. 

Its work with young people has re- 
sulted in an annual Service to Chicago 
Award. This award is made to focus 
attention on young men and women in 
the area who are doing meritorious 
work in science or industry. 

Thirty-four societies, including ISA, 
are pooling their efforts and abilities 


to see that these programs are carried 
through. ISA joined the group be- 
cause it was extremely interested in 
the Council’s work and wanted to con- 
tribute to its success. 

J. B. McMahon, former ISA National 
President and now chairman of the 
Section’s committee on development of 
Chicago as a technical center, is repre- 
senting his Section on the Council. 
While the Section will participate in 
the whole program, it will concentrate 
its efforts and particular talents on the 
program to develop Chicago as a tech- 
nical center. 

Last year the Council directed its 
principal efforts toward the organiza- 
tion and production of a series of tele- 
vision programs for Chicago’s educa- 
tional TV channel. The shows are ap- 
pearing as part of WTTW’'s series “Ex- 
perts at Your Service.” Member socie- 
ties of the Council each produce one of 
the programs. 

In addition to its television effort, 
the Council is meeting the public 
through radio. Taped panel-type pro- 
grams are planned for the near future. 

So once again, ISA is moving into 
the community to further the aims of 
the society and to keep the public in- 
formed on what is happening on the 
technological front. 


industrial Head Shrinker Gives Views 


Carrying along its continuing pro- 
gram of exposing hot and timely sub- 
jects to the scrutiny of experts as well 
as to the feedback of its own members, 
Fairfield County Section held an ex- 
tremely lively meeting November 13. 
The subject: “Is Machine Tool Con- 
trol an Instrument Engineering Func- 
tion?” 

Bill Vannah, editor of CONTROL 
ENGINEERING, moderated a panel 
that brought out three distinct views 
on the subject. The visiting panelists 
and their topics were: Dr. Miles V. 
Hayes, research engineer, Jones and 
Lamson Corp., who answered the pro- 
Vocative question: “What can the 
machine tool maker get from the in- 
strument engineer?” Jacob J. Jaeger, 
vice president-engineering, Pratt & 
Whitney, presented some particularly 
interesting thoughts on the talents 
needed by the user technician who is 
called upon to service these machines. 
Dr. Norman V. Hall, industrial psy- 
chologist, Dunlap Associates, offered 
Pertinent comment on problems aris- 
ing when the in-plant man (in this 
case the machinist) is confronted with 
an automatic machine. 

In answering the question, “Where 
can ISA help the machine tool maker?” 
Dr. Hayes said, “Frankly, we need 
your help. Offhand I can think of 2 
Places where instrument-type design 
would benefit us immensely: (1) give 
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us better, more accurate, non-contact- 
ing position-measuring devices (frank- 
ly, our present techniques are primi- 
tive); (2) help us in the area of im- 
proved analog-to-digital and digital-to- 
analog converters (we need more than 
a dial indication on our automatic ma- 
chines, we need digital display).” 


Before donning his “user hat” Jake 
Jaeger spoke for his industry, claiming 
that creative instrument engineers are 
desperately needed in the tool maker’s 
plant. He reported startling success 
in adopting complex tape controlled 
machines in small machine shops. 
But Jaeger underscored the urgent 
need for properly trained technicians 
to keep the machines in service. 


Dr. Hall, who terms himself an “in- 
dustrial head shrinker,” had the tough- 
est assignment of the evening explain- 
ing how the user of an automatic ma- 
chine will adjust to the _ situation. 
Hall said it is the job of the instru- 
ment and control designer to take the 
user into account when he conceives 
his new control system. He covered 7 
areas that the designer should con- 
sider: the kind of information needed 
by the man at the machine; the 
legibility factor; the functional chore 
for the controls; the task requirement: 
the relationship between operator 
senses and information; spacial loca- 
tion; and maintenance considerations. 


Scholarship Awarded 
for Instrumentation 


The Crabbe and Stebbins Co. is offer- 
ing an annual scholarship in instru- 
mentation to be awarded by the ISA 
New Jersey Section. The $1,500 schol- 
arship will be given to a graduate or 
undergraduate student studying in- 
strumentation. 

The first award will be offered for 
the academic year beginning Septem- 
ber 1958. Section president William 
Shellenberger has appointed a scholar- 
ship committee to formulate the rules 
for the award and to make the first 
year’s award. The committee is made 
up of H. F. Moore, Esso Research and 
Engineering; G. F. Feeley, Trinity 
Equipment Co.; and J. R. Kerley, Shell 
Oil. 

Fred Crabbe is a past president of 
the New Jersey Section and Gerald 
Stebbins has long been active in the 
Section. 

In reporting the scholarship, Carl 
Holinger, Journal Correspondent, said, 
“This is one of the biggest things that 
has happened to this Section, or, I 
guess, in any Section. When these 
two men started their sales company 2 
or 3 years ago we all wished them luck 
because they are both good, sound en- 
gineers and nice fellows. Here they 
come in just a short time and give a 
real boost to instrumentation right 
where it is needed most.” 


San Fernando 
Applies for Charter 


As soon as its charter is granted, 
San Fernando Valley will become 
another Section within the ISA or- 
ganization. But while the Section is 
awaiting approval, it is not standing 
idly by. Rather, it has already begun 
its program. A mass transfer of San 
Fernando Valley members now partici- 
pating in Los Angeles Section’s pro- 
grams will occur on February 10. 

For its December meeting, the newly 
formed section toured the Sodium Re- 
actor Experiment of Atomics Inter- 
national at Santa Susana. Limited to 
only 50 ISA members and their guests, 
the tour was a sellout, according to 
Harry Henley of Rocketdyne, program 
chairman. The Section was the first 
technical organization accorded the 
honor of visiting the site. Bill Spald- 
ing made arrangements with Atomics 
International for the exciting tour. 

The new Section will be made up of 
32 ISA members who are now attend- 
ing meetings in the Los Angeles Sec- 
tion and 14 new members in addi- 
tion. 

Bob Galley, who has been instru- 
mental in organizing the new Section 
comments of the feeling prevailing in 
the area, “ISA is really hot here in the 
Valley now. We'll probably have 200 
members by 1959.” 
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Robert Johnson 
Bristol 


Walden Bradbury 
CEC 


ISA’s Walden Bradbury (photo) be- 
comes manager of Consolidated Elec- 
trodynamics Corporation’s district 
sales office in Washington, D. C. For 
the past 2 years Bradbury has been 
a field engineer in the Washington 
office. 

£92 


The Toledo area served by the Bris- 
tol Co. will have a new sales engineer 
in the person of Bob Johnson (photo). 
Johnson, a member of the Toledo Sec- 
tion, comes to Bristol from North 
American Aviation. 


eR. fF 


George W. Tall, Jr., vice president, 
secretary and a director of Leeds & 
Northrup Co. has retired after 42 
years with the company. He is a 
graduate of Cornell University. In 
his early years with the company he 
was largely concerned with the Hump 
Method of hardening and other devel- 
opments in the metallurgical-furnace 
field, and was later, manager of vari- 
ous L&N sales operations. Tall is a 
member of the Philadelphia Section. 


2 © 


“In consideration of his engineer- 
ing accomplishments, including his 
many valuable inventions, his pains- 
taking research, his notable contribu- 
tion to the technical press and his en- 
gineering leadership ” These 
words appeared on the citation R. J. 
S. Pigott received from The Franklin 
Institute when he was awarded the 
Elliott Cresson Medal on October 16. 
The award was made during special 
ceremonies. Pigott, a member of the 
Pittsburgh Section, is a consulting 
engineer in Pittsburgh. From 1929 
to 1952, as director of engineering re- 
search for the Gulf Research and De- 
velopment Company, he worked on 
studies of fluid flow in pipes which 
provided design data for mud cir- 
culating systems in oil well drilling 
and for pipe lines. He is also respon- 
sible for development of reservoir en- 
gineering instruments and the inven- 
tion of a gear-tooth rotary pump. 


80 





W. A. Reichel 


Norden-Ketay 


W. J. Frair 
Bristol Co. 


Joining the applications engineering 
department of the Bristol Co. is W. J. 
Frair (photo) of the Connecticut Val- 
ley Section. Frair will specialize in 
applications relative to the pulp and 
paper industry. 


os 2 * 


Wladimir A. Reichel (photo) noted 
for his “design for production” ap- 
proach to instrumentation has been 
named senior vice president of Nor- 
den-Ketay Corp. Reichel, who is a 
member of the New York Section, 
was previously senior vice president 
of engineering for General Precision 
Equipment Corp. where the Kearfott 
Corp. grew from a $2 million to $55 
million a year operation under his 
guidance. 


x k * 


Waldorf Instrument Co. has given 
John P. Thompson a boost in the firm. 
John, who is a member of the New 
York Section, takes over as manager 
of product sales for the company’s 
electronics Division. 











G. R. Mays 
Bailey Meter 


Jack E. Cox 
M.M&M 


Cincinnati Section’s Jack Cox 
(photo) has been named manager of 
Manning, Maxwell and Moore’s Con- 
solidate Safety Valves division. Cox 
joined the company in 1948 as a sales 
engineer. 

x *«* * 


G. R. Mays (photo) of the St. Louis 
Section has just been named Bailey 
Meter’s Chicago district manager. 
Mays has been serving in the same 
capacity at the St. Louis office since 
1947. 

ee =& 2 


Twin City Section’s Don Sutherland 
takes over as general manager of the 


electronics division, Elgin National 
Watch Co. Don will be responsible 


for manufacturing and engineering 
operations and sales for the division. 


x « * 


As new district manager of the 
Portland, Oregon sales office of Hagan 
Chemicals & Control, Ralph Manion, 
Portland Section, will direct sales and 
service throughout the Northwest for 
the company. 





Achiever Dever 


Here Henry F. Dever, presi- 
dent of Brown Instruments Divi- 
sion, Minneapolis-Honeywell, ac- 
cepts Public Relations News 
1956 Achievement Award from 
editor and publisher Mrs. Denny 
Griswold. The award, made in 
Philadelphia on November 15, 
was given in recognition of his 
company’s “pioneering campaign 
to allay fears of automation by 
giving business and the public 
the true facts about its social 
and economic benefits”. Top 
level members of ISA were on 
hand to join in congratulating 








Mr. Dever for his work. Dever 
is a long time member of the 
Philadelphia Section. 
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D> Industry Notes 





The Case of Conflicting Stories 
--or--The Supply and Demand Mystery 


Shortage or no shortage—that is the 
question. In the face of a flood of 
material circulating these days regard- 
ing the shortage of engineers, con- 
fusion is rife. What makes it doubly 
hard to form a conclusion is that re- 
ports are authoritatively documented 
by surveys of one sort or another. 


Largest In History 


Just for example, take the report 
issued by the U. S. Office of Education. 
According to their figures, an all time 
high of college and university students 
were enrolled in engineering last year 
—277,052. Since 1951, they say, the 
number seeking bachelor degrees has 
been on the increase. In 1956 the fall 
total was 251,121, a 13% increase over 
1955. Last year’s freshman class was 
the second largest in history. 

Looks pretty rosy? Not if you've 
also had a look at another survey con- 
ducted by Deutsch & Shea, Inc., techni- 
cal manpower consultants. “A_ sub- 
stantial shortage of college-trained en- 
gineers will continue to hamper vital 
sectors of American industry until 
1960—and possibly for several years 
thereafter unless preventive steps are 
taken now.” 


Demand Exceeds Supply 


The survey goes on to say that the 
demand for engineers during 1950-1957 
was in excess of 46,000 a year. But, 
with the expansion of industrial em- 
ployment, research and development 
programs, the annual demand for en- 
gineers from 1957 to 1960 will be even 
greater. The number will increase 
for the coming three years—but fall 
short of the average annual demand. 

In general, the report states, the 
severe shortage of college graduates in 
engineering during the period 1950- 
1957 was a reflection of market con- 
ditions of the late forties rather than 
the early fifties. 

Okay, you figure it out. But before 
you start, take a look at a recent re- 
port made by the National Society of 
Professional Engineers. 


Another View 

The statement goes a long way in 
explaining the present uncertainties. 
This contradiction, they say, has ex- 
isted since 1949 when one of the larg- 
est engineering graduating classes in 
history led to predictions of oversupply 

followed a year later by the Korean 
War, increased defense spending and 
the subsequent high demand for en- 
gineering personnel. 

Add to this the recent defense cuts 
which caused the layoff of a number of 
employees—including almost 1,000 en- 
gineers. “This resulted in extensive 
publicity to the effect that the ‘short- 
age’ was over and more engineers 
would be laid off as further cuts were 
made in defense spending.” Then of 
course came Sputnik. 

The Society says that the validity 
of each point of view depends on in- 
terpretation and analysis of published 
data. Upon careful study they have 
come up with some important items 
that should be kept in mind. 

“It is,” they say, “most important 
that the nation not rush into hastily 
improvised actions which would 
only aggravate a complicated and dif- 
ficult situation that cannot be solved 
by spur of the moment solutions.” 

Some Reasons and Guide Posts 

1. Special action is not considered 
necessary or desirable since enroll- 
ments are at an all time high and on 
the increase. 2. Artificial stimulation 
to increase enrollment will severely 
handicap institutions. 3. In evaluating 
Russian Sputnik, it is more logical to 
assume that controlling factors were 
priorities assigned to money and em- 
phasis, rather than a U. S. personnel 
shortage. 4. Emphasis now should be 
placed on quality rather than quantity. 
}. Experience has shown that we have 
wasted engineering talent by using it 
at a level below that which it is cap- 
able of performing. Improved utiliza- 
tion of present engineering talent can 
do more for immediate need than any 
other single program. 














Time flies — especially in in- 
strumentation evolution. Take 
for example the 2 Perkin-Elmer 
infrared spectrometers shown 
here. No, the one in the lower 
right is not a remnant from the 
horse and buggy days. Though 
in contrast it looks as though it 
might be, it is only 15 years old- 
er than its sleek cousin (left 
rear). While the new instru- 
ment is a complete package 
(optical system, electronics, re- 
corder), the older model con- 
tains only the optical system. 
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Bank of America VP 
Lauds Automation 


“The electronic computer is the most 
dynamic banking tool of our age, open- 
ing new horizons for our staff and 
offering new banking services to the 
public,” Bank of America vice presi- 
dent A. R. Zipf told a congressional 
subcommittee last month. 

He went on to say, “Automation in 
banking will upgrade job opportunities 
and create new employment.” 

The Subcommittee on Economic 
Stabilization heard Mr. Zipf during 
its investigations of automation (ISAJ 
December page 11A). Emphasizing 
that great popular interest, combined 
with misleading information resulted 
in “otherwise well-informed people 
viewing a computer as a device which 
magically produces any desired result 
when the right button is pushed,” Mr. 
Zipf continued, “It is not difficult to 
understand why many view the ad- 
vent of computing machinery with 
suspicion and even alarm. It has been 
popularized as the panacea for all ills. 

“Actually when seen in the proper 
perspective, it assumes its rightful 
proportions as an advanced accounting 
tool. Considered as such, this tool 
offers a potential solution to problems 
associated with repetitive clerical func- 
tions with which we are burdened. It 
also provides the facilities to rapidly 
compile and analyze report informa- 
tion for management.” 


“Space Industry” 
Appears on Horizon 


To make space travel a_ reality, 
America must develop a “space indus- 
try” to take its place alongside rail- 
roads, steel and automotive industries. 

One of the first companies formed 
explicitly to meet the complex tech- 
nological requirements of our “space 
age” is Data-Control Systems, Inc. 
The new company integrates four fun- 
damental control aspects: /. measure- 
ment, 2. computation and data-han- 
dling, 3. telemetry and 4. control. 

The founders of the company are 
each nationally recognized specialists 
in the four component sciences. Dr. 
Robert J. Jeffries, president of the new 
firm says, “The best system results 
from the considered contributions of 
the best component designers. Data- 
Control is believed to be unique in that 
it will not only conceive new data con- 
trol systems, but will also develop the 
components to make the systems pos- 
sible.” 

Basically the “system concept” 
means that several individual sciences 
and technologies must be integrated to 
accomplish the desired result. The 
new company is organized and operates 
on this new concept 
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HEATH Electronic Analog Computer Kit 





This advanced “‘slide-rule’’ is a highly accurate device that 
permits engineering or research personnel to simulate equations or 
physical problems electronically, and save many hours of inve 
calculation. 

Ideal for industry, research, or instructional demonstratior 


Incorporates such features as: 


¢ 30 coefficient potentiometers, each capable of being set with extreme accuracy. 

e 15 amplifiers using etched-metal circuit boards for quick assembly and stable 
operation. 

« A nulling meter for accurate setting of computer voltages. 

e A unique patch-board panel which enables the operator to ‘‘see'' his computer 
block layout. 


Because it is a kit, and you, yourself, supply the labor, you can now 
afford this instrument, which ordinarily might be out of reach eco- 
nomically. Write for full details today! 


save money with HEATHKITS 


Now for the first time, the cost of this highly accurate, time and 


i+ 


work-saving computer need not rule out its use—You assemble 
yourself and save hundreds of dollars. 


FREE CATALOG also available describ 
ing test equipment, ham gear, and hi-f 
equipment in kit form. Write for your FREE 


copy today! 
FOLDER 








HEATH COMPANY 
A Subsidiaty of Daystrom Inc. 


BENTON HARBOR 35, MICH. 
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E. F. Weston 


“I believe I am the only survivor of 
the group that witnessed the experi- 
mental work that preceded the for- 
mation of this company,” said Dr, 
E. F. Weston, who has just retired as 
chairman of the board of Weston 
Electrical Instrument Corp. Dr. Wes 
ton retired after 57 years of produce 
tive service with the company his 
father founded in 1888. 


In an address made at his testimo- 
nial dinner, Dr. Weston recalled the 
beginnings ef the electrical and instrv- 
ment industry in this country. “The 
first attack on instruments was along 
the line of soft iron mechanisms. 
After a few months of work, it was 
decided that the problem could not bh 
solved with the irons available. He 
(Dr. Weston’s father) thereupon de 
cided that the solution lay along the 
line of permanent magnets and mov: 
ing coils.” At that time no ope 
magnet had ever been permanent. So, 
the firm set out on its first venture 
in instrumentation—to make a mag: 
netic system that would be equivalent 
to a magnet with a keeper. From 
this early beginning, Weston has 
grown to its present prominence i 
the instrument and electrical fields 
Sharing the growing pains of the im 
dustry and the company was Dr. Wes 
ton. 


In summing up his feelings, Dt 
Weston states, “Since our work has 
been based on invention, perhaps it 
would interest you to know what ! 
consider the greatest invention of all 
time, namely: the provision of nature} 
that in the changing world one ger 
eration shall succeed another ané 
therefore be adaptable to new cory 
ditions.” The industry as a whole} 
will miss Dr. Weston’s active par 
ticipation and leadership. 
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Gunther J. Martin 


Data-Control Systems 


F. D. Herbert, Jr. 
Kearfott 


Three bright, young men in the in- | 


strument industry have taken on new 
posts with a new company. Gunther 





J. Martin (photo) will direct technical | 


developments in the field of automatic 
computation and data handling for 
newly formed Data-Control Systems. 
Supervising programs in automatic 
control will be Weems E. Estelle 
formerly manager of engineering for 
Thomas Edison A. Industries, Inc. 
Raymond Runyan, former director of 
research for Electro-Mechanical Re- 
search Corp., will be responsible for 
all technical developments relating to 
commercial and military telemetry 


systems. 
x * * 


Frederick D. Herbert, Jr. (photo) 
has been named executive vice presi- 


dent of Kearfott Co. Prior to his 
election, Herbert was financial vice 
president. Son of the company’s 


founder and first president, he has 
been actively associated with Kearfott 
since 1932. 

xe FF ® 


Waugh Engineering Co. announces 
the appointment of Kenneth R. Jack- 
son as special assistant to the presi- 
dent. Jackson will be responsible for 
advanced developments in the com- 
pany’s line of fluid flow instrumen- 
tation, frequency measuring equip- 
ment and new instrument products. 
Formerly president of Dynalysis Lab- 
oratories, he has been credited with 
numerous developments in the com- 
puter, data handling and control field. 


x * * 


At a recent board of directors meet- 
ing Zeke Smith was elected vice presi- 
dent of Potter & Brumfield. Smith 
was formerly chief engineer and will 
now assume the duties and title of 
director of engineering. 


eS. & @® 


New sales engineer for the Instru- 
ments Division of Philips Electronics 
is Fred A. Gehlert. 


x * * 





Appointed to the position of govern- | 


ment services representative for the | 
Automatic Controls Division, Barber- | 


Colman, is Roy Hardy. Hardy will 
act as liaison between the company 
field organization and the various gov- 
ernment agencies. 
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ELIMINATE ERRORS 


in BATCH MIXING 


IAGARA Automatic 


Displacement Meters! 
SET FOR 175 gallons—GET 175 gallons 


Uniformity of a liquid product depends on . 
accurate measurement of all ingredients from 


batch to batch. You can be sure of consistent 
accuracy by equipping with Niagara Electri- 
contact Meters. A precision electric Switch 
closes or opens an electric circuit after the 
passage of a predetermined quantity of liquid 
through the meter. Can also be used to generate 
electrical impulses to actuate other control 
mechanisms. . . shut off a pump motor... signal 
visually or audibly to the operator. Brings auto- 
mation to liquid control and measurement in 
hazardous or non-hazardous atmospheres. 


Begin now to lower your 
liquid measuring costs and 
have the assurance of posi- 
tive accuracy. Mail coupon 
for complete information. 


BUFFALO 
METER CO. 


2934 MAIN STREET 
BUFFALO 14, NEW YORK 


 eateestisuntieestiastienstionstionstenstententeestiententaetaetieetientateteas 
| Please send me complete information on the use 
of economical NIAGARA METERS, based on the 
| data below: 
Liquid PROCESSED. cccccccceceseed p-s.i. 
Temp F. 
Flow rate g.Pp.m 
| Maximum batch gals 
| PR lisceticnuaninessownsseenmnnensnnnunsieintignenemnniasesiiiitasmmialiiaiiadadiiaets 
| a ALOE AMES 
i SEITE tinpahenrdemnsespsesnvesnsncsnnqemtebilicianeniaaiomalcaninaaaaiaaitan 
Cee eee Ge Ge Gee GED GD GED GED Ge Ge DD ee ee = oe ee ae a 
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Chemical Meter 
with inclined 
register. 





Rear View 
Explosion 
Proof Meter 












FOR 
PRESSURE 


FLOW 





PROPORTIONING 
COMBUSTION 
POSITION 


Key Component 
for those 
TOUGH CONTROL JOBS 





THE ASKANIA 
JET PIPE RELAY 


THE ASKANIA JET PIPE RELAY, nucleus 
of Askania Controllers for pressure, flow, 
proportioning, combustion and position, is 
designed for the TOUGH control jobs. You can 
depend upon it for the operation of LARGE, 
HEAVY valves, dampers, engine throttles and 
other final control elements or those having 
high thrust requirements. 


The Askania Jet Pipe Relay provides double 
acting positive correcting power which opens 
and closes the valve without the need of a 
spring return. 


Shown on this page are typical examples of 
Askania’s ruggedly constructed Jet Pipe 
Control systems used for flow, pressure, 
proportioning and combustion control ap- 
plications. Askania Jet Pipe Controllers: 


e operate equally well indoors and out- 
doors—won’t freeze 


e operate even under the most adverse ambient conditions 
e are easily installed 
e require minimum maintenance 


e give instantaneous response to minute changes in the measured 
variable 


Send Which describes and illustrates how Askania Jet 

for Pipe Regulators can be applied to various process 

applications...shows you the solution to your own 

General tough problems. Write Askania Regulator Com- 
Catalog pany, 264 E. Ontario St., Chicago, Illinois 


[M&A eecoraror company 
fe INDUSTRY” 






A SUBSIDIARY OF 
GENERAL PRECISION EQUIPMENT CORPORATION 
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Robert Stern 
Mid-Century 


E. Wendolkowski 


Control Electronics 





Mid-Century Instrumatic Corp., ip 
line with plans for major expansion, 
| has completed a large scale reorgani. 
zation. Robert K. Stern (photo), wel] 
known for his activities in the digital 
data-handling field, has been made 
| president of the company. Stern re 
| cently left Fischer & Porter where he 
was a vice president and general man- 
| ager of their data reduction and auto. 
| mation division. John Embree will 
| fill in as new applications manager 
| and assistant to the president. 
| 


x « * 


Control Electronics Sales Corp. has 
| been formed by Control Electronics 
| Co. to handle sales of delay lines, 
| phase angle meters, frequency genera- 

tors and other instruments and con- 
| ponents. Eugene Wendolkowski (pho 
| to), who is vice president of Control 
Electronics Co., will head up the new 
firm. 
x * * 


Beckman/Scientific Instruments Di- 
vision has three new product special 
ists and a new products line manager. 
| Elwood F. Blondfield is the new man- 
| ager and Charles Kennedy, David Ne- 
son and Samuel Ashworth are the new 
product specialists. 


x * * 


Promotion of Ralph Schoverling t 
manager of the Baltimore office df 
Powers Regulator Company was al- 
nounced recently. Schoverling suc 
ceeds W. I. Collier who retired after 
40 years of service with the company. 


e 2 


New sales engineer for the Chicago 
office of B-I-F Industries, Inc. is Louis 
F. Koutla. Kotula will be responsili 
for sales of the firm’s line of meters. 
feeders and controls for industrial ap- 
plications. 


x *+ ® 


The instrument division of Haydt} 
Electronic Products, Inc. will come 
under the aegis of Joseph R. Graham 
Graham will manage the division 
which repairs, overhauls and modifié 
electronic and electro-mechanical it 
struments. He brings to his new post 
| a wide background in the field. 
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, * Book Review 


Pulp and Paper Mill Instrumentation, 
py EB. J. Cole and M. Todd, Lockwood 
Trade Journal Co., New York, N. Y. 


Review by Donald B. Scrivens 
Pulp and Paper Division 
Taylor Instrument Companies 
Rochester, New York. 


As the authors point out in the 
preface, this is the first textbook de- 
yoted to the expanding field of pulp 
and paper mill instrumentation. 

The material in the book originally 
appeared as a series of articles in the 
Paper Trade Journal and its re-issue 
in book form is a welcome addition to 
poth pulp and paper and instrumenta- 
tion literature. 

Most of the book is devoted to cur- 
rent instrumentation practice in all 
sections of the pulp and paper making 
process. This includes paper and 
board making, the kraft, sulphite, 
semi-chemical and groundwood pulping 
as well as the washing, screening and 
bleaching operations. Unfortunately, 
only one approach to each phase of the 
process is illustrated and discussed. 
There are many variations in the way 
instrumentation is applied and a fuller 
examination of these variations would 
have greatly enhanced the value of the 
book. A more thorough examination 
of the reasons for many of the meas- 
urements and why particular ones are 


more important would also have in- 
creased the book’s usefulness. 
The book is profusely illustrated 


with line drawings of the process and 
the points of measurement and control. 
A few of the reference numbers in the 
illustrations were indistinct probably 
because of the necessary reduction in 
drawing size to fit the page. Use of 
the ISA symbols in showing the in- 
strumentation on the process drawings 
would have made them easier to as- 
similate the large amount of informa- 
tion contained in them. 

The first three chapters review very 
briefly the common measuring systems, 


principles of automatic control, and 
controller mechanisms. Material con- 
tained in these chapters is not meant 
to be a thorough examination of these 
subjects but to serve only as a review 
for the reader. 

The latter part of the book is a par- 
ticularly valuable contribution to 
greater understanding by mill man- 
agement of the importance of instru- 
mentation and automatic control sys- 
tems play in pulp and paper mill op- 
erations. Chapter 15 is an introduction 
to automatic data reduction and log- 
ging techniques. The various compon- 
ents of such systems are reviewed and 
the application of these systems to 
pulp and paper mill processes dis- 
cussed. 

Chapter 16 examines the organiza- 
tion and duties of an instrument de- 
partment. This includes the number 
of personnel required and their train- 
ing. 

The appendix, entitled “How to De- 
velop an Instrument Maintenance De- 
partment” by R. B. Lundy, examines 


this problem in greater detail, par- 
ticularly from the viewpoint of the 
smaller mill. The number of man- 


hours required to set up an adequate 
preventive maintenance program for a 
typical small mill is discussed. The 
important problem of training instru- 
ment mechanics is thoroughly ex- 
amined and a program for this purpose 
outlined. 

The book as a whole will be of help 
to those trying to gain a fuller under- 
standing of the ever increasing scope 
of pulp and paper instrumentation. A 
major criticism is that it is not 
thorough enough in its treatment of 
the subject. Many minor errors in 
text and drawings hint at a _ too 
hurried assembly of the material. 


The publishers have been correct in 
stating that the need for such a book 
is evident. It is hoped that similar 
texts on pulp and paper instrumenta- 
tion will be forthcoming. 


Lift the Paper Curtain 


It's beginning to look as though the 
“iron curtain” is really made of paper 
— untranslated technical journals. 
Each month hundreds of Russian Tech- 
nical journals pour into the U. S. Of 
these, only about 40 are ever trans- 
lated. At first glance this may not 
seem important. 

A closer look, however, reveals that, 
on the technological front, we are be- 
mg caught short without information 
on what’s happening, why it’s happen- 
mg and how it will affect us. 

Contrast with this Russia’s regular 
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translation of some 1,400 U. S. Jour- 
nals. In some instances, key articles 
are translated, abstracted and distrib- 
uted so quickly that the Russians are 
reading them at about the same time 
we are. 

Now, word comes that somebody is 
waking up. National Science Founda- 
tion is pushing to set up a central 
clearing house for the journals. Many 
problems stand in the way of this be- 
ing done. We can only hope that the 
obstacles, such as classification of ma- 
terial, will be removed—and soon. 


| 
| 


| 
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See our 
Complete 
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Booth 409 
ISA Show 


TRANSISTORIZED 
FREQUENCY-to-VOLTAGE 
CONVERTERS 







MEASURE AND CONTROL: 
¢ Flow Rate ¢R.P.M. 
* Power Frequency 
¢ Linear Speed 








MODEL FR-302 
SUBMINIATURE 
CONVERTER 


« 


o> Detects AC signals 
= down to low amplitude 
z levels, converts to O—5 volt DC 
signal proportional to frequency 
within .2%, gives .25% long term 
stability with less than .002% per 
degree temperature coefficient. 








MODEL 
FR-303 


Compares power ; 
frequency with internal <= 
tuning fork reference, gives O—5 volts 
DC between 370 and 430 cps, with 
05% overall accuracy under severe 
vibration and temperature conditions. 











sx 20 standard modifications of the 
FR-300 series converters are 
available to suit every airborne 
and ground requirement. 








TURBINE 


FLOWMETERS 


.-. covering flow 
rates from .065 
to 6000 GPM... 
are standard test- 
ing equipment in 
the newest mis- 
siles and aircraft, 
where the ultimate in reliability and 
accuracy are required. 
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FLOW MEASUREMENT AND CONTROL 
7842 BURNET AVENUE, VAN NUYS, CALIFORNIA 
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Oil-Submerged Motor Operator 

Here is a new oil-submerged 
electric motor-operator for con- 
trolling dampers in a wide var- 
iety of industrial applications. It 
features a new type gear train 
and drive which is completely 
submerged in oil and sealed in 
Can be mounted 
Auxiliary 


a die-cast case. 
in any position. 
switches are readily accessible 
and simple to adjust. Motor-op- 
erator comes in 24, 115, 208 and 
230 volts. Barber-Colman Co., 
Rockford, Illinois. 


Circle 1P on Readers’ Service Card 


All Teflon Control Valve 


The body, stuffing box, integral 
seat and internal ports of this 
control valve are all precision 
machined from a solid block of 
Teflon and encased in stainless 
steel. It controls the flow of cor- 
rosives and safeguards the prod- 
uct and itself from damage. The 
plug can be characterized and 
calibrated to meet requirements 
within 0.003 to 1.4 Cv with range- 
ability of 50 to 1. George W. 
Dahl Co., Inc., 86 Tupelo St., 
Bristol, Rhode Island. 
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Proximity Detector 


Seen here is a new sensor unit, 
designed for sorting and count- 
ing. It responds to the presence 
of all metallic and most non- 
metallic materials. Within limits, 
the proximity detector will detect 
1/16” change in position of me- 
tallic parts. It can also be used 
for limiting, warning, process 
control and gaging. Response 
rate 400 ppm; output — 5 
volts d-c across a 5 megohm 
load. Autron Engineering, 
Inc., Los Angeles, California. 

Circle 3P on Readers’ Service Card 


New ‘“Speedvolter’’ 


Firm’s new “Speedvolter” is 
especially designed to satisfy the 
special needs of industry and lab- 
oratories for a precision speed 
measuring instrument. It is par- 
ticularly adaptable for measuring 
speed of motors, rotating ma- 
chinery, etc. Doubling in brass, 
it also serves as a voltmeter and 
ohmmeter with good sensitivity 
and accuracy on all ranges. Burn- 
outs virtually impossible. Servo- 
Tek Products, Co., Hawthorne, 
New Jersey. 

Circle 4P on Readers’ Service Card 


Further informatio 


obtained without 


Number on the 


Metering Valve 


New series of straight pattern 


metering valves, made of type 
316 stainless steel or brass, is 


equipped with a slow rising stem 
requiring 20 complete turns to 
open or close. Come with either 
1/16” or 1/8” orifice, and 1/8” 
or 1/4” NPT female connection. 


Specifications: maximum operat- 


ing pressure 3000 psi; tem- 
perature limits — 40° to 200°F 


(brass) and 60° to 450°F (stain- 
steel). Hoke, Inc., Engle- 


wood, New Jersey. 
Circle 5P on Readers’ Service Card 


less 


Portable Air-Flow Tester 


Claimed to be the first 
instrument offered to industry for 
less than $11.00, this portable air 
flow tester checks operation of 
heating and ventilating install]:- 
tions or any other kind of me 
chanical air circulation systems. 
Operating on deflecting-vane prin- 
ciple, pointer’s full scale deflec- 
tion represents air velocity of ap- 
proximately 1000’ per minute. 
Bacharach Industrial Instruments 
Co., Pittsburgh 8, Pa. 

Circle 6P on Readers’ Service Card 
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Traction-Type Dynamometers 


Shown here are 2 new traction- 
type dynamometers which have 
capacity ratings of 0 to 5,000 and 
0 to 10,000 pounds. They give 
precision measurement of torque, 
weight, tension, traction, etc. Un- 
affected by extreme _tempera- 
tures, they can sustain accidental 
overload of up to 25% without 
injury to calibration. Features: 
adjustable zero settings, shatter- 
proof dials, calibration 
in pounds or kilos. W. C. Dillon 
& Co., Inc., Van Nuys, Calif. 
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Miniature a-c Motor 


A new permanent-magnet syn- 
chronous motor rated 60 inch- 
ounces at 1 rpm has application 
in high speed controllers, count- 
ers and metering devices. Type 
117H shown here is offered in 
speeds from 72 rpm to 2 rpm. 
Motor also features low input 
(2.5 watts), small size (1 5/16” 


depth dimension) , maximum tem- 


perature rise of 35°C, instant 


stop and magnetic braking effect. 
Cramer Controls Corp., Center- 


brook, Connecticut. 
Circle 8P on Readers’ Service Card 
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AUTOMATIC DATA LOGGING 
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LABORATORY INSTRUMENT CALIBRATION 
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HERE is a fully automatic digital voltmeter that embodies 
all the time-proved features of reliability, accuracy, and read- 
out speed of the NLS model 451 DC meter PLUS automatic 
calibration and an AC-DC converter. Unskilled personnel can 
easily read and understand the illuminated 4-digit numerical 
display of voltages in ranges from 0.001 to 999.9 AC or DC. 

Reliability and long life are assured by NLS exclusive oil bath 
immersed stepping switches. Accuracies are guaranteed to a 
resolution of one-digit; linearity of .01%; voltage standardiza- 
tion to .02%. The Model 4512 will make precise voltage meas- 
urements considerably faster than any other type of measuring 
equipment — automatically shows DC polarity and automatically 
changes voltage ranges. Interconnection may be made with other 
NLS equipment such as input scanners, serial converters and 
print controls—to fit individual automation system require- 
ments. Automatic data logging systems utilizing Clary printers, 
Flexowriters, Electric Typewriters, Paper Tape Punches and 
IBM card punches can be inexpensively adapted to model 4512. 





NLS Digital Voltmeters and 
Ohmmeters, Ratiometers, Scan- 
ners, and Converters are in vol- 
ume production and prompt de- 
liveries are assured. Write or 
wire for complete data. Dept. A- 
1057. 

NLS provides engineering and 
service facilities in principal 
cities — coast to coast. 


NLS is the originator and fore- 
most producer of digital voltme- 
ters with full scale ranges from 
10 millivolts to 1000 volts; sensi- 
tivity from 1 microvolt up; read- 
ing speeds of up to 20 per second; 
accuracies approaching .01%; up 
to 6 digit, 1” high illuminated 
readouts. 
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Originators of 


the Digital 
Voltmeter 


non-linear systems, 


inc. 


Only NLS Digital Voltmeters give you 
consistent speed and accuracy in... 












San Diego County Airport, 
Del Mar, California 

Sales Engineering Offices 
in Los Angeles, 

San Francisco, 

Phoenix, Cleveland 

and Orlando, Filia. 













New Altitude-Temperature Test Chamber 











* new products Introducing a new : - ' 
= g = 
low-cost system for sim- ‘ 
a ulating combined alti- 
tude and temperature 
A big fastener company has cinliiimis Tite & te ! 
turned its hand to manufacturing . wale eon ‘fe 
a little product. Seen here on iii ton ditties 
the tail end of the penny are min- tle, te 200.000’ 
iature screws made to exacting with temperatures from 
specifications. The current pro- —100° to +400°F.: 
duction includes standard minia- a ded ise 
tures as well as special screws de- which lifts out to oper- se 
signed with your special job in ate separately at ambi- el 
mind. \s in the larger sizes, the ent temperatures with altitude simulation up to 200,000 ft.; a hj. a 
ee.» company is making the ones “that lo temperature chamber with a range from —100° to + 400°F q 
— others won't try.” Phoell Manu- operating independently after removal of the simulation unit 
facturing Co., 5700 Roosevelt Road, Chicago, Ill. Mantec Inc., El Segundo, Calif. Circle 11P on Readers’ Service Col N 


Circle 9P on Readers’ Service Card 
New, Compact Pitot Tube 
Electronic Program Timer ’ 
S A new electronic program 4 new pitot tube used to measure flow rates of gases, fresh 
i pe’ ° . . 
water, salt water, oil, etc., requires only a small opening for in. 


timer, which independently eile ‘ a“ : . 
controls the sequence and sertion into a pipe or duct. The small conduit openings required 


timing of several related op- 
erations of a machine or 
process, permits rapid and 





accurate change of time set- 
tings controlling each opera- 
tion and eliminates compli- 
cated and time consuming 
cam adjustments. The unit 















































as shown, controls both on po 
and off sequence of 6 differ- are easy to close later. It is particularly useful for cut and try In 
ent operations. Unitized design work where a number of measurements must be made be | wi 
plug-in construction of major component parts makes for easy fore system design is final. A safety lock permits the tube to be bi 
maintenance and versatility. Electronic Processes Corp. of Calli- secured in any position providing safety at all times. C-Ma ha 
fornia, San Francisco, Calif. Circle 10P on Readers’ Service Card Corp., Manasquan, New Jersey. Circle 13P on Readers’ Service Card 
Hi 
FOR MEASURING TANK 
CONTENTS ANY DISTANCE AWAY 
S TANK MAY BE BURIED, 
PM) ELevatep, open, 
of Direct-writing tag Maar an 
; NDER 
Graphic Instruments 
P VACUUM 
AC, DC and DC Milliammeters re 
AC-DC Kva and Varmeters Inc 
Ammeters Speed 6: 
Voltmeters Pressure 
Wattmeters Vacuum d- 
Frequency Operation (20 pen) ) 
Power Factor Contact-Making Instruments me stal 








With the largest selection of chart drives: 


Hand-wound Spring Selsyn, Phantom HYDROSTATIC GAUGES | 










Motor-wound Spring —_ External! Motor FOR ALL PURPOSES 

Synchronous Motor Attachments ‘ 

PRESSURE « VACUUM e DRAFT 

Ask for Catalog No. 657 DEPTH & ABSOLUTE PRESSURE’ 

, — il DIFFERENTIAL PRESSURE — 

Product Representatives in Most Principal Cities MERCURIAL BAROMETERS 
The ESTERLINE-ANGUS Company, Inc. SEND FOR BULLETINS =|” 
Pioneers in the Manufacture of Graphic Instruments “a 


DEPT. H 3, P. O. BOX 596, INDIANAPOLIS 6, INDIANA | UEHLING INSTRUMENT CO. | 


463 GETTY AVE., PATERSON, N./ a 
Volt 
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This Is ‘“‘Scammit” 





From Scam 
dible and visual alarm 
system called “Scam- 
mit.” It contains a 
static switching circuit 
with no 
such as relays or sole- 
noids. This eliminates 
the need for hermetic 


moving-parts, 


sealing and provides long life due to the absence of mechanical or 
electrical failure. It is compact, so many alarm stations can be set 


up in a minimum of space. 


Special power supplies are not re- 


quired. Scam Instrument Corp., Chicago, III. 
Circle 13P on Readers’ Service Card 


New Pressure and Temperature Transmitter 





A new, compactly de- 
signed temperature and 
pressure transmitter is 
a pneumatic force-bal- 
ance device using gas- 
filled thermal 
for temperature meas- 
urement, and a bellows 
element for pressure. 
“Balanced Beam” de- 
sign permits mounting 
of the transmitter in 
any position without 


systems 


positional error. All adjustments are visible and easily accessible. 
In addition, the large pilot capacity insures fast operation even 
with long transmission lines; and the unit is compensated for am- 


bient temperature and barometric pressure. 


hatan St., Norwood, Mass. 


Mason-Neilan, Na- 
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High Capacity Sequence Timer 








HDC is compact (2%” by 2546” by 27%”) 


Characteris- 


tics of high capacity 
and low draw make this 


sequence timer ideal 
for remote instrumenta- 
tion in locations where 
good battery life is 
mandatory. It has a 
switching capacity of 
10 amperes at 115 vde 
or 15 amperes at 115 
vac. The driving motor 
draws only 8 milliam- 
peres at 6 vde. Model 
and light (8.5 ounces). 


A very wide range of applications are possible. Brailsford & Co.. 


Inc., 670 Milton Road, Rye, N. Y. 
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d-c Voltage Standard and Null Meter 


Model 301R is an extremely compact adjustable d-c voltage 
standard and null voltmeter designed for mounting in standard 


1 YB 


~ 
sen, es 





19” racks, Direct-reading calibrated dials provide instant voltage 
selection with standard cell accuracy. Chopper stabilized circuit 
constantly compares the output with an internal standard cell. It 
has 4 decade null meter ranges from 50 volts to 50 millivolts full 
scale, Meter can also be used to read input voltage or output 
voltage of the supply. KIN TEL, San Diego, California. 
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ment comes a new au- 










































'DYNATROL 
| LEVEL CONTROL 


Model CL-10 Dynatrol utilizes 
dynamic type design principle for 
extremely accurate and versatile high- 
low point detection or narrow level 
| range proportional control. This small 
| and rugged low cost control has a 
positive acting electrical output re- 
sponse to level variation. Rated for 
3000 psig—any position %” pipe 
mounting—115VAC explosion proof 
—no seals for leakage—corrosion 
resistant. 


SLURRIES 


ares : 
| SOLIDS | 
! Z| 


Write for Bulletin J57 


AUTOMATION PRODUCTS 


INC. 


3030 Max Roy Street Houston 24, Texas 
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ROTAMETERS (for 
measuring fluid rate of 
flow): General Purpose, 
Glass Tube; Armored; 
Bypass and “T" types for 
large flows; Transmitting for 
remote indicating, 
recording, or controlling 
rate of flow; Laboratory; 
Chemical; Alarm; 

and Purge. 


FLOW INDICATORS 

(for visual observation of 
fluid flow): Flapper; Rotary; 
and Ball Flow. 


NDICATORS 








: a | 

4 . § BULLETIN M-1 pictures and describes SK’'s 
| line of Rotameters and Flow Indicators. Copies 
osmY are available on request. 
















Schule and Koerling COMPANY 


INSTRUMENT DIVISION 
2253 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA. 
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WANTED 
TECHNICAL WRITER 


A challenging opportunity for a young engineer 
with enthusiasm for writing and a desire to broad- 
en his experience in the instrument and automa- 
tion field. Even though your past experience has 
been mainly concerned with engineering activities 
and not primarily writing, you may find this op- 
portunity well worth investigating. 


The /SA Journal wants an engineer with expe- 
rience in electronic instrumentation or servo and 
feed-back systems, with the ability to write and 
edit in the technical field of instruments and 
control. 


and 
and 


Duties include developing, selecting, writing 
editing of feature articles; also evaluating 
writing regular departments, as New Products, 
New Literature, and News Items. Opportunities 
will be available for travel on editorial assign- 
ments. 


Send complete details of your education and ex- 
perience and salary requirements. Publications 
Manager, ISA Journal, 313 Sixth Avenue, Pitts- 
burgh 22, Penna. 


~ CAMBRIDGE 


pH INDICATORS 
and RECORDERS 


Labor saving—profit producing! 




















In addition to portable pH meters, 
Cambridge makes line-operated Direct 
Reading pH Indicators and Recorders 
for permanent installation. They are 
accurate, stable and assure continuous 
and trouble-free performance. Either 
the Recorder, Indicator or both, may be 
located at any reasonable distance 
from one or several sampling points. 
The Glass Electrodes are placed in 
vapor-tight housings of clog-free sam- 
pling chambers. 


Send for Bulletin No. 910 T 


CAMBRIDGE 
pH EQUIPMENT 


CAMBRIDGE INSTRUMENT CO., INC. 


3557 Grand Central Terminal, New York 17 


PIONEER MANUFACTURERS 
OF PRECISION INSTRUMENTS 





Single-Point 

H Recorder 
(Strip Chart Assem- 
blies also available) 
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New Monochromatic Light Source 


A new lamp has been designed to operate continuously at powers 
up to 75 watts, and to emit high intensity Balmer lines withoy 
background light for periods up to 500 hours. The lines are 
very sharp and extend the entire visible range of wavelengths 
They are important where pure, sharp spectral lines in the visible 
range are required. Robert K. Hassler Co., P.O. Box 177, Altadena, 
California. Circle 17P on Readers’ Service Carg 


Tubeless Potentiometer Recorder 


First in the new model 
“M” series, this strip chart 
potentiometer recorder is en- 
tirely free of vacuum tubes. 
It operates instantly—with- 
out warmup—and functions 
far longer without mainte- 
nance. The “Marksman”, 
as it is called, uses printed 
circuits and transistors in its 
amplifier. Features: auto- 
matic standardization, ther- 
mocouple break protection, 
cold junction compensation, 
adjustable chart speeds without changing gears, battery condition 
indicator, and full selection of scale ranges and chart speeds, 


West Instrument Corp., Chicago, III. 
Circle 18P on Readers’ Service Card 





New Metering Pump 


Introducing a new 
model of the firm’s 
“miniPump” line of 
controlled volume 
pumps for flow rates to 
7880 = milliliters —_ per 
hour and pressures to 
1000 psi. The pump 
shown has a repetitive 
accuracy of +1% of 
full capacity. It is ideal 
for applications involv- 
ing accurate metering 
of minute quantities of costly or corrosive fluids. Capacities are) 
manually adjustable from 0 to 100% when the pump is idle 


Milton Roy Co., 1300 E. Mermaid Lane, Philadelphia, Pa. 
Circle 19P on Readers’ Service Card 


New Data Processing System 


MADIS (Millivolt Analog-Digital Instrumentation System) fol 
lows the building-block design concept. The basic portion of the 
system consists of commutator, analog-to-digital converter, control 
and timing unit, digital tape recorder and a unique built-in ted) 





and monitoring system. The system may be expanded to fill al- 
most any processing system requirement, One very unique feature 
of MADIS is its new relay matrix commutator which accepts @ 
to + 10 millivolt signals directly, entirely eliminating need for 
Arnoux Corp., Los Angeles, California. 


preamplifiers. 
Circle 20P on Readers’ Service Card 
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Tier Tube Pressure Switches 
A new line of pres- 


sure switches of special 
interest to the chemical 
and processing indus- 
tries is available in ma- 
terials suitable for use 
with acids and highly 
corrosive materials. The 
housing serves as a 
pressure-tight safety 
capsule in case of a break in the sensing element. As an added 
safety feature, stainless steel models will withstand 2000°F for 5 
minutes. Barksdale Valves, Pressure Switch Division, Los Angeles 
58, California. Circle 21P on Readers’ Service Card 





Multiple-Record Telemeter Receiver 

Here is a multiple-print- 
ing strip-chart telemeter re- 
ceiver which will print-out 
up to 16 separate records 
from as many telemetering 
transmission centers. The 
new receiver monitors a 
large number of values from 
any distance. Variables need 
not all be of one kind, but 
can be a combination of 
pressure, flow, temperature, 
liquid level, ete. It prints 
on a 1244” wide strip and is available with either 5 second or 15 
second time-impulse telemetering systems. Bristol Co., Water- 
bury, Connecticut. Circle 22P on Readers’ Service Card 


1 oo mm 
LE AAA: 





New 4 to 32 Channel Event Recorders 


New and portable units shown 
for recording “on-off” events con- 
sist of standard recorders, but 
have a 4-styli Multi-Marker in 
place of each conventional gal- 
vanometer. Imput impedance is 
3000 ohms minimum, with +2 
volts (maximum) required to 
supply Multi-Marker coil power. 
This is a class B circuit accept- 
ing positive going signals only. 
Rise time is approximately 10 
milliseconds. Industrial Division, 
Sanborn Co., 175 Wyman St., 
Waltham, Massachusetts. 

Circle 23P on Reader's Service Card 





Supersensitive Multicoders 

Expected to open new 
ranges in telemetering 
and data acquisition ap- 
plications, new G-se- 
ries low-level multicod- 
ers make possible sam- 
pling of up to 88 data 
channels in pulse and 
width form with sam- 
pling speeds of 10 to 
1144 samples per second 
in the 15 millivolt 
range. Output can be 
recorded on magnetic 
tape, transmitted over a line, or used to modulate a transmitter. 
Available for either bench, cabinet or rack mounting. Applied 
Science Corp. of Princeton, Box 44, Princeton, N. J. 

Circle 24P on Readers’ Service Club 
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As SIMPLE and 

















¥ 
Linked to liquid level by infallible 
magnetic force, Magnetrol is free 
from the limitations inherent in 
mechanical or electrical controls. 
With the actuating magnet rated at 
98% of initial strength after 30 years, 
Magnetrol has snfinite operating life, 
with practically no maintenance at 
all. There are no wearing parts to 
get out of order. 


What's more, Magnetrol’s simple 
operating principle permits easy, 
economical modification of standard 
units to meet any pressure, temper- 
ature or corrosion requirements. 
That's why there's practically no 
limit to Magnetrol’s use. It’s also 
why “specials” are likely to be stand- 
ard with us. Magnetrol units control 
level changes from .0025-in. to 150-ft. 
—with single or multi-stage switching. 


MAGNETROL, Inc. 


@ SEND COUPON FOR DETAILS 


Circle 92A on Readers’ Servic 





The Simplest, Most Versatile 
LIQUID LEVEL CONTROL 
Ever Devised! 


Dependable 
as the Pull of a 
MAGNET! 


NG 





A sleeve, raised 
and lowered with- 
in a non-magnetic 
tube, attracts or 
releases an Alnico 
magnet attached 
to a mercury 
switch. Basically, 
this is Magnetrol. 






5 


State 


. Marshall Bivd., Chicago 25, Itlinois 
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& new literature 





Silicon Rectifier Handbook 


Introducing new and useful brochure 
(669 Al) on silicon rectifiers. Included in 
the handbook are such important bits of 
authoritative information as theory of oper- 
ation, manufacturing processes, characteris- 
tics, types, construction data, etc. You will 
find some new ideas here. Sarkes Tarzian, 
Inc., 415 N. College Ave., Bloomington, Ind. 

Circle 1L on Readers’ Service Card 


Time Interval Measurement 


Accurate measurements of time interval, 
periods and period and ratio are applica- 
tions for the new model 7440B interval 
meter taken up in a 2-page cataiog sheet. 
Meter has: 10 usec to 99.99 sec range... 
500 mv sensitivity and trigger markers are 
provided. Easily read glow transfer count- 
ers simplify circuitry and increase reliabili- 
ty. Electro-Pulse, Inc., Culver City, Calif. 

Circle 2L on Readers’ Service Card 


Oscillographic Recording Systems 


Series 150 oscillographic are 
versatile and permit you to choose the num- 
ber of recording channels for your particu- 
lar application and select proper pre-am- 
plifiers for your unique measurement re- 


systems 


quirements. Sixteen page, “150” catalog 
contains descriptions, specifications and 


prices for the full line of basic assemblies, 

accessories and unit instruments. Sanborn 

Co., Industrial Division, Waltham, Mass. 
Circle 3L on Readers’ Service Card 


Detectors, Instruments, Accessories 


Firm’s complete line of 200 items from 
Geiger-Mueller detectors to transistorized 
multi-channel analyzers are covered in a 
new 132-page catalog. For reading ease the 
catalog is divided into 4 sections: detectors, 
instruments, accessories and applications. 
The application section shows how detec- 
tors, instruments and accessories can be 
combined to form various detecting, count- 
ing and analyzing systems. Radiation 
Counter Laboratories, Skokie, III. 

Circle 4L on Readers’ Service Card 


Numerical Data Printers 


Here is a bulletin which will help you 
select a parallel entry numerical data print- 
er to handle the job you have in mind. The 
printers are for use in computers, produc- 
tion testing, data-reduction systems, weigh- 
ing applications and process-control log- 
ging systems. Bulletin S-101 
plete technical information on 3 read-out 
machines with 5 decades of input capacity, 
8 and 11 decades to handle 85% of data 
printing requirements. Clary Corp., San 
Gabriel, California. 

Circle 5L on Readers’ Service Card 


gives com- 
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Precision Limit Switch 


A precision limit switch which can be re- 
placed in only seconds promises to solve 
automatic production-line downtime prob- 
lems incurred by replacing ordinary limit 
switches. Complete description of the 
switch, drawings and photographs are in- 
cluded in bulletin 20. Micro Switch Divi- 
sion, Minneapolis-Honeywell, Freeport, Ill. 

Circle 6L on Readers’ Service Card 


Gas Analyzers 


Thermal conductivity gas analyzers for 
gas purity, gas mixing and process control 
of ethylene oxide, ortho-para hydrogen, 
high energy fuels, etc. are discussed in de- 
tail in a 4-page technical data sheet. With 
these analyzers certain gases can be ob- 
served by thermal conductivity which are 
not readily analyzed by other methods. 


Gow-Mac Instrument Co., Madison, N. J. 
Circle 7L on Readers’ Service Card 


Instrumentation Control Panel 


Here is information on a multi-channel 
time-delay switching device for turning in- 
strumentation equipment on and off for pre- 
cise periods in any sequence desired. The 
total operating time, the on-off time of each 
channel and the point in the cycle at which 
switching action occurs are variable. This 
information may help you save time and 
money on the job. ERA Engineering, Inc., 
Santa Monica, Calif. 

Circle 8L on Readers’ Service Card 


Remedies for Computer Ills 


Homespun remedies for the electronic 
computer programer’s ills are being pub- 
lished monthly under the title “The Com- 
pleat Programmer.” The booklet is de- 
signed to serve as an intimate reference 
text for both the student and the experi- 
enced programer-coder. It includes pro- 
grams, flow charts, coding sheets and even 
tips on the use of symbols and similar 
standardized procedures. ElectroData, Di- 
vision of Burroughs Corp., Pasadena, Calif. 

Circle 9L on Readers’ Service Card 


Solenoid Valve Guide 


Are you looking for the right solenoid 
valve to fit your job’s needs, or are electro- 
magnetic controls your problem? In ei- 
ther case, new catalog 25 may be just what 
you've been looking for. Electromagnetic 
controls section includes automatic trans- 
fer and remote control switches, contactors, 
relays, electric plant controls, etc.; 2-, 3- 
and 4-way corrosion resistant, manual re- 
set and special purpose solenoid valves are 
also taken up. Automatic Switch Co., 
Florham Park, N. J. 


Circle 10L on Readers’ Service Card 


New publications that will keep you up 


to-the-minute on developments. Catalog: 


are sent direct by the manufacturer with 
out cést or obligation. Circle Code Nun 


ber on the Readers’ Service Postcard 


Wire Testing Equipment Guide 


A guide which will help you in selecting 
the right wire-testing equipment contains 
complete information on currently available 
circuit analyzers. Also illustrated are high. 
voltage analyzers, multiplier sections, fune. 
tional testers, military models and acces. 
sories. A copy in some handy file will prove 
valuable. Dit-Mco, Inc., Kansas City, Mo, 


Circle 11L on Readers’ Service Card 


Nine Basic Controls 


What are you looking for in the way of 
controls? Nine basic types of temperature 
and pressure controls are described in 4 
new 12-page brochure. The equipment is 
designed for industrial process control as 
well as for heating, ventilating, air-condi- 
tioning systems, and commercial and insti- 
tutional hot water service applications, 
Powers Regulator Co., Skokie, Ill. 

Circle 12L on Readers’ Service Card 


“Self-file’’ Instruments Catalog 


A new 
production instruments catalog offers com 


plete specifications, typical applications and | 
instru- | 


performance curves. Among the 
ments described are voltmeters, capacitance 
bridges, distortion meters and UHF grid 


dip meters. This equipment gives wide ap 


“self-file” testing-equipment and | 


plication to electronic testing, measuring | 


and control. 
Morris Plains, N. J. 
, 


Circle 13L on Readers’ Service Card 


New Level Control 


Since level measurement is one of the 
broadest application fields of instruments 
tion, you will be interested in reading bub 
letin J57. The bulletin covers a new level 
control for liquids, slurries solids. 
Highly versatile in operation, the detector 
can be mounted in any position on a vessd 
For special process applications 


and 


or piping. 
requiring fail-safe equipment, the contrd 
offers continuous self-monitoring. Auto 


mation Products, Inc., Houston 24, Tex. 
Circle 14L on Readers’ Service Card 


Industronic Servo Amplifier 


Weston Engineering Notes, No. 3, cat 
ries an interesting and informative article 
on inductronic amplifiers. These 
have for a long time been identified in many 
engineers’ minds with limitations imposed 


servo 


by drift at low level input and deterior®| 


tion and aging effects of vacuum tubes and | 


components. Now, the article points outé 
way to assure fine performance by linking 
the amplifier to the behavior of -tabilized 
resistors instead of vacuum tubes. Westol 
Electrical Instrument Corp., Newark 5, N.J. 
Circle 15L on Readers’ Service Card 
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True Airspeed Measurement 
The late Fall issue of “Giannini Techni- 
cal Notes” features a story that will be of 
t interest to our air-minded readers. 
The article, “Machmeter and True Airspeed 
Measurement,” develops the fundamental 
principles and limitations involved in this 
measurement, while illustrating relatively 
simple and accurate techniques for getting 
the desired information. G. M. Giannini 
& Co., Inc., Pasadena, Calif. 
Circle 16L on Readers’ Service Card 


Thermal Element Corrosion Chart 
Selection of thermal elements for maxi- 
mum resistance to corrosive atmospheres is 
made easy with a new folder-chart. More 
than 400 separate corrosive atmospheres 
into which temperature control elements 
are often immersed are listed. Easy to 
read chart lists recommended bulb mate- 
rial and other information helpful in sus- 
taining the life of temperature sensing 
bulbs in each atmosphere. Partlow Corp., 


New Hartford, N. Y. 


Circle 17L on Readers’ Service Card 


Klystron Power Supply 

If your application requires a power sup- 
ply, you will want to have available in- 
formation on a new klystron power supply 
that accommodates reflex klystrons up to 
600 v of beam voltage. Basic features in- 
clude a unique clamping circuit which al- 
lows CW or square wave operation without 
readjustment of reflector voltage, minimized 
rise and delay time and minimized FM 
modulation. Cubic Corp, San Diego, Calif. 

Circle 18L on Readers’ Service Card 


Power Plant of Tomorrow 

“Power Plant of Tomorrow” is a 10- 
page booklet describing the use of liquid- 
level and flow controls at the Experimental 
Boiling Water Reactor, Argonne National 
Laboratories. The booklet stresses the need 
for safe and dependable controls in indus- 
trial atomic power. Actual photos from in- 
side the reactor and flow diagrams make 
this a pamphlet you will want to have. 
Magnetrol, Inc., Chicago, Il. 

Circle 19L on Readers’ Service Card 


Power-Unit Data Slide Rule 

Included in Bulletin GEA-6643 is a pow- 
er-unit data slide rule for calculating case 
dimensions, horsepower, speed range, pow- 
er, unit weight and motor frame size for a 
new line of packaged d-c adjustable speed 
drives. These drives are available from 3 
through 150 horsepower; 220, 440 and 550 
volts; 3 phase a-c 60 cycle. This is a sturdy 
booklet which you will want to own. Gen- 


eral Electric Co., Schenectady, N. Y. 
Circle 20L on Readers’ Service Card 


Solion for Industry 

What do you know about solion? Solion 
is an electronic device that may well re- 
Place the transistor at frequencies below 
100 cycles per second, and complicated re- 
sistor, capacitor, inductance and electron 
circuits, Because of its potential importance 
to industry, the solion is well worth know- 
ing about. Form EP-100] tells all about it 
and dwells particularly on the commercial 
aspects as they relate to industry. National 
Carbon Co., New York, N. Y. 

Circle 21L on Readers’ Service Card 
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ACcCcO 
Helicoid 
Gage 


U.S.A. 






Nothing but the best in gages for working pressures from 30” vacuum to 10,000 p.s.i. 


These details of Helicoid gage design 
assure longer life and enduring accuracy 


Patented in the U.S.A. and in foreign countries 
U. S. Patents: No. 21934, 2294869 

Th€ tension in the stain- 
less stee! hair spring 
maintains smooth, con- 
ti contact bet 
the cam facing and the 
helicoid roller. 


i anew 


The cam sector is alumi- 
num—to reduce inertia 
to a minimum. 




















Standard bushings are 
graphited Bakelite. 


The roller is stainless 
stee! with a highly pol- 
ished helicoid surface. 


The roller pivot is ball 
shaped. and rides on a 






The polished cam 









graphited Bakelite disc. facing is graphited The link adjusting screw 
Bakelite. It will not is at the rear to fecili- 

The hairline pointer ad- warp or distort. tate calibrating the Hel- 

justment screw is stain- " 

icoid Gage. ¥ 

less steel. ! 


The superiority of Helicoid Gages is most evident in severe 
service — wherever a gage is subjected to violent pressure pul- 
sations or severe mechanical vibrations. 

The sustained accuracy of Helicoid Gages over millions of 
cycles is explained by the details of design and construction 
of the Helicoid movement shown above. Such Helicoid fea- 
tures—protect against wear and corrosion and assure sensi- 
tivity, sustained accuracy and trouble-free operation. 


The Chemical 
Gage 
The Helicoid Chemi- 
cal Gage has a guar- 
anteed accuracy of 
plus or minus 1%. It 
is applicable for work- 
ing pressures from 30” 
vacuum to 5000 p.s.i. 
and temperatures to 


* Tubes built for 
millions of 
pressure 
pulsations 


To fit the wide range of applica- 
tions, Helicoid Bourdon tubes 





400° F. It is particularly suitable are available in four materials 
for chemicals and other viscous —alloy steel, K Monel, stainless 
fluids which might clog or corrode a steel and phosphor bronze. 

Bourdon tube. Pressure and/or All Helicoid tubes are made 
vacuum is transmitted directly to from seamless tubing and are 
the indicating gage element through carefully designed to give maxi- 
deflection of a Teflon or Kel F seal- mum torque and minimum 
ing diaphragm. stress. When used within the 


dial range, they will withstand 





F ; nf ti many millions of pressure pul- 
_ complete ee Sv sations and will not stretch, 
the Helicoid line of gages write leak or crack. 

for Catalog G-52 


Helicoid gives you all these features at prices that 
are competitive in the quality gage field. 


ee Helicoid Gage Division 
AMERICAN CHAIN & CABLE 


929-C Connecticut Avenue @ Bridgeport 2, Connecticut 
Circle 93A on Readers’ Service Card 

















A Company is 
known by the 
Customers 


it keeps 


A partial roster of the 
organizations that Datran bas the 
bonor of serving: 





AMERICAN BOSCH ARMA 
ASSOCIATED MISSILE PRODUCTS 
AUTONETICS 
COLEMAN ENGINEERING 
CONVAIR 
DOUGLAS AIRCRAFT 
EDWARDS AIR FORCE BASE 
FAIRCHILD ENGINE & AIRPLANE 
FIRESTONE TIRE & RUBBER 
JET PROPULSION LABORATORY 
LOCKHEED AIRCRAFT 
NACA 


NATIONAL BUREAU OF 
STANDARDS 


VW 
NV, 
NZ 
YZ 
YZ 
NV 
V7 
YYZ 
INN, 
W 
YZ 
NZ, 
VW 
NV, 
, 


NAVAL ORDNANCE TEST STATION 
NORTH AMERICAN AVIATION 
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RAMO-WOOLDRIDGE 
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REDSTONE ARSENAL 
ROCKETDYNE 
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USN UNDERWATER SOUND 
LABORATORY 
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UNIVERSITY OF CALIFORNIA 
UNIVERSITY OF MINNESOTA 
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Pressure Transducers - Telemetering Oscillators - Servo 
Converters - Digital Strain Gage Indicators - Automatic 
Data Logging Systems - Bridge Balance Equipment 


Complete product catalog J-1 upon request. 


DATRAN 


ELECTRONICS 
oivision ff oF 


MID-CONTINENT / manutacturing, inc. 
Menhotten Beach. Colitorme 


Circle 94A on Readers’ Service Card 
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> new literature 





Nuclear Lab Facilities 


Recent nuclear radiation projects, auto- 
mated testing and environmental laboratory 
equipment fields are described in a 16-page 
booklet. Graphic examples of design, con- 
struction and installation of specialized 
facilities for “hypertechnical 


also given. Cook Electric Co., Chicago, III. 
Circle 22L on Readers’ Service Card 


Temperature Measuring Instruments 


If your job calls for fast-reading metal- 
probe thermometers, then this data sheet 
will help you in choosing the right one 
for your needs. Two basic types are de- 
tailed—the integral-probe type with elec- 
trical indicating instrument and the re- 
mote-probe. Many types of probe tips can 
be supplied for both, making them ex- 
tremely versatile in their many applica- 


tions. Royco Instruments, Albany, Calif. 
Circle 23L on Readers’ Service Card 


How to Interchange Transistors 


This completely new and comprehensive 
specification chart will help you in select- 
ing the best transistor for the job. 
The specifications for all transistors are 
shown in easy-to-read form. Included in 
the chart is an interchangeability guide, en- 
abling you to tell at a glance which types 
may be interchanged for other standard 
transistor types. Industro Transistor Corp., 


649 Broadway, New York 12, N. Y. 
Circle 24L on Readers’ Service Card 


Megohm Insulation Tester 


Bulletin 2-1.1 announces complete rede- 
sign of well known model 250 insulation 
resistance tester. New circuity for accu- 
rate resistance measurements from 1 to 
50,000 megohms now provides 4 overlap- 
ping ranges, simplicity of operation, as- 
sured calibration and regulated 500 test 
potential. Associated Research, Inc., Chi- 


cago 18, Illinois. 
Circle 25L on Readers’ Service Card 


Magnetic Flowmeter Reference 


What do you know about magnetic flow- 
meters? Authoritative catalog 10D1416 
discusses their principles and operation. In- 
cluded is a discussion of a new magnetic 
flowmeter which provides a manual adjust- 
ment to set any desired flow value at full 
scale and permits use of full receiver range 
with maximum flow value as low as that 
equivalent to 1 foot per second. Fischer 


& Porter, Hatboro, Pa. 
Circle 26L on Readers’ Service Card 


Variable-Ratio Transformer 


Technical data sheet 20C is written and 
illustrated so that any technically trained 
person can readily understand the prin- 
ciples set forth on a new type variable-ratio 
transformer. The transformer provides a 
substantial power output and full electrical 
rotation of 360°. Typical applications in- 
clude finding the sum of the products of 2 
and 3 variables and control of a 2-phase 
motor. Perkin-Elmer Corp., Vernistat Di- 


vision, Norwalk, Conn. 
Circle 27L on Readers’ Service Card 


industries” 





Electronic Equipment Catalog 


Meter calibrators, voltage 


regulators, 
digital readout meters and other widely 
used electronic equipment for laboratory 
and production uses are detailed in an § 
page catalog. The booklet gives complet 
information and operating data on all mod. 


els. Many of the units described hay 
been designed for special applications 
Davenport Manufacturing Co., Dept. ISj. 
Chicago 22, Illinois. 

Circle 28L on Readers’ Service Card 


Instrument and Control Switches 


Instrument and control switches, avail. 
able as either maintained or spring-retum 
contact types, are discussed in bulletip 
6162. The switches are used with circuit 
breakers, transformer tap changers, and 
other types of electrically controlled appa. 
ratus. They are rated for 20 ampere con. 
tinuous capacity and 600 volts insulation, 
Allis-Chalmers Manufacturing Co., Milway. 


kee 1, Wisconsin. 
Circle 29L on Readers’ Service Card 


Field Strength Meter 


: , ' 
Precise accuracy over a wide voltage 


range and a variety of accessory features 
characterize new model FSM-1 VHF field 
strength meter which is explained in a nev | 
maintenance and operations manual. Speci- 
fications, applications, battery installation,” 
operating instructions, circuit description 
and service information are _ included | 
Blonder-Tongue Laboratories, Inc., Newark, 


New Jersey. 
Circle 30L on Readers’ Service Card 


Optic Vernier Height Gage 

The problem of quickly and accurately | 
reading fractions of 1/1000” has been’ 
solved and you will want to know hov./ 
Bulletin 12-1957 describes a revolutionary | 
optic vernier height gage with a glass scale | 
and glass vernier-scales which eliminate the | 
need for magnifiers and auxiliary lights 
George Scherr Co., Inc., New York 12) 


New York. : 
Circle 31L on Readers’ Service Card 
: 


How to Select Control Valves 


Licking the problem of selecting, sizing | 
and ordering temperature control valves cal | 
be just a breeze with new 6-page bulletin | 
655. It tells how to select proper body me 
terial, valve trim, thermal systems, etc. De | 
tailed, but simple to understand formulat | 
and examples show how to assure propé | 
valve sizing—essential to accurate control. | 
Jordan Industrial Sales Division, OPW) 
Corp., Cincinnati, Ohio. i 

Circle 32L on Readers’ Service Card ’ 
Digital Pressure Recording System i 


If readout problems are plaguing you 
you will want to know more about m 
5770 digital pressure recording system. It 
one typical production line application, the 
model 5770 sweeps through a_pressult 
range of 0 to 375 psi and prints out the 
digital value at which pressure switches oP 
erate. Systems Division, Beckman Instr 


ments, Inc., Anaheim, Calif. 
Circle 33L on Readers’ Service Card 
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Miniature Power Connectors 


Those who use power connectors will find 
a new 6-page, illustrated technical brochure 
on miniature rectangular power connectors 
to be very useful in selecting the right con- 
nector for their job. Specifications, dia- 
grams and other general information is in- 
eluded. The series discussed is available 
in 20, 34, 50 and 75 contacts. Electronic 
Sales Division, DeJur-Amsco Corp., Long 
Island City 1, N. Y. 


Circle 34L on Readers’ Service Card 


Portable Potentiometer 


For measuring a wide range of tempera- 
tures and voltages, comes a new portable 
potentiometer. The potentiometer is the 
only such instrument with interchangeable 
direct-reading scales and automatic com- 
pensation. It measures temperatures from 
—200° to +600°F and voltages to 20.1 
millivolts. Bulletin T-57 lists 18 major 
uses for the instrument, its specifications, 
special features, scales and calibrations. 
Technique Associates, Inc., Indianapolis, 


Indiana. 
Circle 35L on Readers’ Service Card 


High Vacuum Valves 


Because high vacuum valves, baffles and 
traps are an integral part of the vacuum 
system, many of our readers will find bul- 
letin 10-1 very useful in their work. Cov- 
ered in real detail are gate, quarter-swing, 
right-angle, globe and _ ultra-high-vacuum 
valves. Combination valves and baffles are 
also covered. A valve selection guide, 
which is part of the booklet, will be most 
useful in determining the valve for any 
specific application. Consolidated Electro- 
dynamics, Rochester Division, Rochester, 


New York. 


Circle 36L on Readers’ Service Card 


Magnetic Tape Eraser 


How significant is an industrial degausser 
to you? Known as a “brute force” type, 
the degausser described in bulletin 15-MC 
is a commercial tank-type for erasing pro- 
gram material and residual noise from mag- 
netic tape and film. It is built for years 
of continuous service, and degausses up to 
5400 feet of 4” tape and 1,000 feet of 35 
mm film. Also discussed in the same bul- 
letin is a magnetic erasing pencil for use 
when a limited area of tape must be erased. 
Cinema Engineering Aerovox Division, Bur- 
bank, California. 


Circle 37L on Readers’ Service Card 


Gas Chromatographs 


Gas chromatography is a hot item these 
days and instrument engineers and indus- 
trialists will want to familiarize themselves 
with the new information which is now 
available on new chromatographs and ac- 
cessories. Three new data sheets describe 
low cost, low temperature gas chromato- 
graphs for routine separation and analysis 
of gases and liquids boiling up to 80°C; 
high temperature chromatographs for rou- 
tine analyses of gases and liquids boiling 
up to 350°C; and a complete line of sam- 
pling accessories and column information. 
Beckman/ Scientific, Fullerton, Calif. 


Circle 38L on Readers’ Service Card 
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Assure Dependable Contact 


Field-Proven By Many Years’ Successful Use 





You always get fast, dependable response from T-E's miniature bayonet 
thermocouples because (1) spring-loaded hot junctions are always held in 
tight contact with the measured surface—regardless of expansion and 
contraction, and (2) the ‘couples themselves are extremely sensitive to 
temperature changes. They are widely used with cylinder heads, ex- 
truders, heat transfer lines and other similar applications. Adapters of 
different lengths permit use of one thermocouple to measure temperatures 
at many different depths. Specially designed, patented, pipe-clamp 
adapters are also available. Bayonet-lock caps provide quick, easy 
removal. Lead connections are supplied straight or with 45° or 90° 
angles. All probes and adapters are of Stainless Steel. Available in 


C-C, I-C and C-A. 






BLReeateaa: 











Write for Bulletin 2-D. 


Thermo Electric G.ic 


SADDLE BROOK, NEW JERSEY 
In Canada — THERMO ELECTRIC (Canada) Ltd., Brampton, Ont. 
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ACCURACY 


in modern scientific 


instruments often depends on controlling 
the direction of light without: 


DISTORTION + DIFFRACTION 
DIFFUSION 


Consult the pioneers in evaporated 
metal coatings for: 


® first surface mirrors 
with half-wave protection 


© semi-transparent mirrors 
metallic and non-metallic 


® beam splitters 


® optical filters 


Send for our free booklet. We have experience 
and skill to put at your service in solving your 
individual light problem. 





FILMS CORP. 
' New York 


Dept. A 
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PALMER 
Drosencts 


an outstanding 


improvement in 


DIAL THERMOMETERS 


wt READABLE po. 


CASE CAN @, 


2 
enaitts 


Socemmats, © 
CS 


Py ai-laalel| 


fdelilelachitels 


Full 3% Dial Face 


No Sector 
No Pinion 
* No Linkage 
* Constant Accuracy 


Easy Readability 


WRITE FOR BULLETIN 350 


PALMER 


THERMOMETERS, INC. 


Norwood Ave., Cincinnati 12, Ohio 
Mfrs. of Industrial Laboratory Recording 


and Dial Thermometers 
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> new literature 





Electromagnetic Relay Papers 

Papers prepared by relay users, manufac- 
turers, universities and government agen- 
cies and presented at the recent Fifth Na- 
tional Conference on Electromagnetic Re- 
lays have been collected in an informative 
132-page book. The book comes complete 
with tables, diagrams and _ illustrations. 


Potter & Brumfield, Inc., Princeton, Ind. 
Circle 39L on Readers’ Service Card 


Miniature Thermostats 


Here’s a “hot” subject that you will want 
to know more about—miniature and sub- 
miniature thermostats. A new 4-page data 
sheet gives complete specifications and oth- 
er technical data on 7 types of miniature 
and subminiature thermostats. Each is spe- 
cially made for different applications. 
Chatham Controls Corp., Chatham, N. J. 

Circle 40L on Readers’ Service Card 


**EZ-Code’’ Wire Markers 


Here’s a booklet that will help make 
your maintenance jobs easier. A new 12- 





page brochure describes “EZ-Code” self- 
adhering permanent markers for positive 
identification of wires, electronic compo- 
nents, etc. Brochure lists thousands of 


markers in numerals, letters, sequence and 
combinations. Westline Products Division, 


Western Lithograph Co., Los Angeles, Calif. 
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Russian Research Guide 


What are the Russians doing in physics, 
metallurgy, electronics, atomic energy and 
the allied fields? Catalog 2 of “Russian 
Research” lists new books and pamphlets 
which will help answer this question in de. 
tail. The listed books are new and in ay. 
thoritative English translation. Consultant's 


Bureau, Inc., New York 11, N. Y. 
Circle 42L on Readers’ Service Card 


Silicon Switching Diode 


Recommended for use in sawtooth oscil. 
lators, pulse generators, bistable circuits, 
ring counters and for various switching 
functions, a new silicon switching diode js 
discussed in a new 4-page folder. Appli- 
cation diagrams, specifications and other 
information of value are included. Shock. 
ley Semiconductor Division, Beckman In. 
struments, Newport Beach, Calif. 

Circle 43L on Readers’ Service Card 


Recording ‘‘Oszilloscript”’ 


What is an “Oszilloscript?” It is a re 
cording instrument which allows simultane. 
ous recording of up to 16 processes, The 
recording channels are equipped with di- 
rect voltage amplifiers so that static, static 
dynamic, and purely dynamic processes can 
be received. Entrance impedance (1 M Q) 
and sensitivity (3 mV,,/mm) allow direct 
connections with numerous transmitters, 
quadripoles and measuring instruments, 
Brinkman Instruments, Inc., Great Neck, 


L. L., New York. 
Circle 44L on Readers’ Service Card 





ASCOP SAMPLING SWITCHES 


For Automation and Control Applications 


ASCOP, the leading manufacturer of rotary 
sampling switches, for industrial, scientific and 






military uses, has over 200 standard models 
for automation, instrumentation, telemetering, 
display and countless other applications. 


wt rreovior THE LEveE® You movi tHt woreio 


APPLIED SCIENCE CORP. OF PRINCETON 


P. O. Box 44, Princeton, N. J. © SWinborne 9-1000 


ASCOP switches feature reliability, accuracy 
and trouble free operation. Up to 240 con- 
tacts per pole are available. Whether your 
problem requires a standard switch or a special 
design, rely on the leader... 


West Coast Office 
15551 Cabrito Road, 
Van Nuys, Calif. 
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Thermal Wells 

What kind of applications do you think 
of when thermal wells are mentioned? 
Complete specifications on wells for ther- 
mostat applications in fluids, gases or high- 
pressure environments are included in bul- 
letin MC-158. The 2-page catalog describes 
copper and stainless steel designs suitable 
both for immersion and surface mounting. 


Fenwal, Inc., Ashland, Massachusetts. 
Circle 45L on Readers’ Service Card 


Solderless Wiring Devices 


A new revised catalog on solderless wir- 
ing devices describes and illustrates new 
time saving solderless terminals and con- 
nectors for crimping to wire extremities. 
Valuable data and sizes of various devices 
are included to facilitate selection for every 
wiring job requirement. Free samples of 
terminals and connectors are included with 
each catalog. Electrix Terminals and Con- 
nectors Co., Cleveland 3, Ohio. 

Circle 46L on Readers’ Service Card 


“New World of Electronics”’ 
“The New World of Electronics” ex- 


amines the various factors that affect elec- 
tronic development and describes candidly 
the importance of research, engineering, 
quality control and reliability to compo- 
nents and the end product. It presents a 
clear picture of the present state of elec- 
tronics and a thought provoking glimpse 
into the future. Amphenol Electronics 


Corp., Chicago, Ill. 
Circle 47L on Readers’ Service Card 


Precision Instruments 


Precision instruments for measuring, in- 
dicating, recording and controlling the rate 
of flow of all types of fluids are explained 
in bulletin M-1. 
flow indicators to 24 different types of ro- 
Schutte and Koerting, Instru 
ment Division, Bucks County, Pa. 

Circle 48L on Readers’ Service Card 


Those listed range from 


tameters. 


Resistance Thermometer Applications 


If you are one who keeps up with new 
trends and techniques, you will want to 
have a new 15 page booklet on how to use 
platinum resistance thermometers in tem- 
perature measurement, telemetry and con- 
trol. Do you know why platinum has been 
adopted as an international temperature 
Read this booklet and find out. 


Trans-Sonics, Inc., Burlington, Mass. 
Circle 49L on Readers’ Service Card 


standard? 


Process Control Instruments 


In a new series of 4 bulletins, full de- 
tails of the completely unitized “AutroniC” 
instrument line are given. 
ments are for indicating, recording and 


These instru- 


controlling temperature, pressure, level flow, 
pH, etc, 
trations 


The booklets have progress illus- 
showing functional convenience 
and flexibility of design. Four plug-in 
printed circuit cards which slide on posi- 
tive-alignment tracks making possible quick 
and easy addition or removal of control 
modes are important features handled in 
detail. Swartwout Co., Cleveland, Ohio. 
Circle 5OL on Readers’ Service Card 

















ALTITUDE 


CONTROL INSTRUMENTS 
require MAXIMUM Performance 
MINIMUM Size - Weight - Power Drain 


Brailsford 

AGC Timers 
Are Unmatched 
In These Basic 
Requirements 


Medel AGC 


SPECIFICATIONS 
Number of decks—1-4_ . 


Shorting or non-shorting contact 


If You Have A 
Timing Problem 
Where Size, 

Mass and Power 
Drain Are Critical 
Read These 


Speed regulation—+1.0% oat 50% voltage shift 
Size—1%" x 244"—depth depends on number of decks 

Segments per deck—2-8 for stock units. 
Special commutators to order for a nominal tool charge. 


Power input—.008 Amp. at 6 VDC 


WRITE FOR LITERATURE 
BRAILSFORD & CoO. INC. 


670 MILTON ROAD 


BRAIL 


e 8=6r RYE, _N.Y. 


SFORD 
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ducers is de rated an expe 


rience reported by Chance Vought 


IF YOU NEED 

Linear Accelerometers 

Angular Accelerometers 

Gage Pressure Transducers 
Absolute Pressure Transducers 
Differential Pressure Transducers 

in your instrumentation 

programs, please outline your 

requirements so we may submit 

specific recommendations. 
WHEN THE NEED 


iS TO KNOW...FOR SURE 
SPECIFY STATHAM 
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WITHOUT 
CORROSION 


or 


CONTAMINATION 


Liquids 
Gases 


Slurries 


Wavelike 
Motion 
of Steel 
Finger 





Forces Material Through Tubing wy 
Capacities 
0.2 cc per min. 
to 4.5 G.P.M. 
Prices range from...................... $60.00 to 
depending on size $550.00 


and accessories 
Write for Catalog. 


SIGMAMOTOR, INC. 


39 North Main Street 
Middleport, New York 
Circle 101A on Readers’ Service Card 


MEASUREMENTS’ 


Standard 


SIGNAL GENERATOR 





75Kc to 30Mc 





MODEL 65-B 


Provides test signals for measure- 
ment of sensitivity, selectivity, over- 
load, distortion, noise and stage gain 
characteristics. Meets most exacting 
requirements for laboratory use and 
production testing. 


WRITE FOR BULLETIN 





MEASUREMENTS 


A McGraw-Edison Division 
(-Rekes, Baek, Pam. i -a' Ann 2-2 -o mg 
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Automation in Practice, S. E. Rusi- 
noff, 261 pp., $6.50 

Here is a book on automation which 

concerns itself primarily with actual 

production processes. It is devoted to 

the tools and techniques involved in 


| automatic production. Self-regulation, 
| negative 
| closed loop control systems—all basic 
| principles—are covered at the outset 
| in detail. 
| Technical Society, 848 East 58th St., 


feedback, the theory of 


(Order from the American 


Chicago 37, IIl.) 


Electronic Circuitry for Instruments 
and Equipment, Milton E. Aronson, 
305 pp., $2.00 

The material appearing in this text 

originally ran serially in “I & A.” 

It contains a wealth of pertinent data 

in non-mathematical, concise style. 


| Fifteen chapters cover such subjects 


as vacuum tubes, rectification and 
power supplies, solid state devices, 
electronic test equipment, industrial 
ete. (Order from In- 
struments Publishing Co., 845 Ridge 


| Ave., Pittsburgh 12, Pa.) 


Installing Electronic Data Processing 
Systems, Richard G. Canning, 193 
pp., $6.00 


| The method of organizing an EDP 


section, selection and training person- 
nel to handle it, probable costs before 
savings go into effect, preparations 
for computer site and programs, op- 
eration during conversion period and 
mzeny other important topics are 
taken up in this new book. The 
author has drawn on such fields as 
insurance, petroleum production, air- 
craft, etc. to come up with some very 
useful information. (Order from John 
Wiley & Sons, Inc., 440 4th Ave., 
New York 16, N. Y.) 


Project Vanguard Report No. 18, 
Minitrack Report No. 1—Phase 
Measurement, C. A. Schroeder, C. H. 
Looney, Jr. and H. E. Carpenter, 
Jr., 31 pp., $1.00 

A report briefly describing Minitrack, 

The Naval Research Laboratory’s 

earth satellite tracking system which 

has been tracking the Russian Sput- 
niks, gives detailed information on the 
phase measurement portion of the 
system. (Order from OTS, U.S. Dept. 


| of Commerce, Washington 25, D. C.) 


Physics of Fission, 209 pp., $30.00 
The first supplement to the Russian 


| Journal of Atomic Energy, authorita- 


| the general atomic energy field. 


tively translated, has 12 papers of 
vital interest to engineers working in 
Ex- 


| perimental and theoretical studies are 


| an 


important part of the volume. 
(Order from Consultants Bureau, Inc., 
227 W. 17th St., New York 11, N. Y.) 














CALLERY 
CHEMICAL CO. 


PIONEER IN HIGH 
ENERGY FUELS AND 
BORON CHEMISTRY 


has openings for: 


INSTRUMENTATION 
ENGINEERS 
FOR DEVELOPMENT 
ACTIVITIES 


Graduate Engineer. Minimum 
3 years’ industrial chemical 


plant or petroleum refining ex- 
perience. For the application 


and/or modification of ana- 
lytical instruments for use on 


process plant streams. 


INDUSTRIAL 
APPLICATION 
ACTIVITIES 


Graduate Engineer. Minimum 
3 years’ experience in specifica- 
tion writing, selection and ap- 
plication of industrial automatic 
control equipment to process 
Will consider 


non-graduate with minimum of 


plant streams. 


5 years’ applicable experience. 


Permanent positions. 


Positions for maintenance su- 


pervisors also open. 


Send Resume to 
Personnel Manager 
CALLERY 
CHEMICAL CO. 


Callery, Pa. 
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classified 
advertising 











RATES and MECHANICAL 
REQUIREMENTS 


Box Number counts as one line 
50 characters and spaces per line 


10% discount on advance payment of 3 or more 
insertions ordered at one time 


POSITIONS WANTED .60c per line, 
in advance. No discount 


Minimum—1 column inch............... $13.00 


payable 





copy MUST REACH THE ISA JOURNAL, GRANITE 

BLDG., 313 SIXTH AVE., PITTSBURGH 22, PA. NOT 

LATER THAN 10TH OF MONTH PRECEDING DATE OF 
PUBLICATION. 











POSITIONS OPEN 














INSTRUMENT MAINTENANCE ENGINEER — 
Engineer or technician with experience in main- 
tenance of electronic and pneumatic instruments 
used in chemical processes. B.S. degree in EE or 
Mech. Eng. or equivalent. Abbott Laboratories, 
Employment Division, North Chicago, Illinois. 








POSITIONS WANTED 











INSTRUMENT TECHNICIAN age 33, | posi - 
tion in which duties will be primarily involved with 
Meteorological Instrumentation. Familiar with stand- 
ard types of this equipment, as also with automatic 


weather stations, and some foreign equipment. Have 
constructed various types of this equipment. Very 
much interested in this field. Also ten years ex- 
perience with industrial instrumentation. Some 
training in Aircraft Instruments. Will travel. 
Familiar with Arctic conditions, and living. Box 


. & ISA Journal 
2065, % ISA Journal. 








WANTED 
INSTRUMENT ENGINEER 


To assume charge of instrument depart- 
ment in integrated Pulp and Paper Mill. 
Responsibilities include application engi- 
neering for proposed and existing proc- 
esses and supervision of instrument main- 
tenance. Send resume to Personnel De- 
partment, P. H. Glatfelter Co., Spring 
Grove, Pa. 











DO YOU NEED 


e ENGINEERS e TECHNICIANS 
¢ MECHANICS e SALESMEN 


@ MANUFACTURERS 
REPRESENTATIVES 


wy 


Every month the ISA JOURNAL 
reaches the personnel you need, from 
engineering to sales. Use these Clas- 
sified Advertising pages to find "the 
tight man for that position.” 


Rates and Mechanical Requirements 
are listed at the top of this page. 
Deadline is 10th of month preceding 
month of issue. 


wy 


ISA JOURNAL 
313 Sixth Ave. 
Pittsburgh 22, Pa. 
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CONTROL VALVE 
DESIGN ENGINEER 


Here is an opportunity for a capable 
Control Valve Design Engineer to head 
his own project in a growing, pro- 
gressive company. Jordan Corporation, 
a AAA-1 rated manufacturer of petro- 
leum, industrial and regulator valves 
for 65 years, has recently allocated a 
large sum for expansion of their con- 
trol valve line. We want a man with 


ideas, ability, and ambition to head 
this project. , 
This is a permanent position in a 


sound company, and it will enable you 
to make full use of your abilities. 

You must be a college graduate in 
Mechanical Engineering, and have sev- 
eral years experience in the control 
valve-instrumentation field. 

Write A. C. Moss, Jordan Corpora- 
tion, 6013 Wiehe Road, Cincinnati 13, 
Ohio. Please enclose a resume and re- 
cent photo, and state your salary re- 
quirements. We shall then arrange in- 
terviews and a visit to our plant, at 
our expense. Your reply will be held 
absolutely confidential. 











INSTRUMENT MECHANIC 


Industrial maintenance experience 
on variety of pneumatic instruments. 
of electronics helpful. 
Age 26-45. Rate $2.31 to $2.59 with 
differential for shift Also 
liberal benefits in new industry. 


Knowledge 
work. 
National Aniline Division 


Allied Chemical & Dye Corporation 
Hopewell, Va. 








ELECTRICAL 
ENGINEER 
or PHYSICIST 


With background in electronics for 
design work in the instrumentation 
group of a petroleum refining re- 
located in the 
0 to 5 years 


search laboratory 
Texas Gulf Coast area. 
experience. Include complete resume 


of education and experience. 


Reply to: 


R. N. Dyer 
Humble Oil & Refining Company 
P. O. Box 2180 


Houston 1, Texas 











WANTED 
ENGINEERING WRITER 


Excellent opportunity as junior editor for 
an instrument and control magazine. Must 
be graduate engineer between 25-30 years 
with work experience in electronic instru- 
mentation or related equipment and proven 
ability to do technical writing. Opportuni- 
ty for training and advancement. Submit 
resumes to Box 2060, % ISA Journal. 
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a coming events 


*Denotes ISA Sponsored or Participating Meeting 











JANUARY 1958 





*xJan. 14-15—2nd Yankee Instrument 
Fair and Symposium, sponsored 
by the Boston Section ISA in Bos- 
ton, Mass. Hotel Bradford. Con- 
tact Wm. Kennedy, Stone & Web- 
ster, 49 Federal St., Boston, Mass. 


*xJan. 20—National Canners Associa- 
tion Meeting, in Atlantic City, ISA 
Food Division participating. 

Jan. 22-24—Second EIA Conference on 
Automation, Arizona State Col- 
lege, Tempe, Arizona. Contact J. 
A. Caffiaux, EIA, Engineering 
Dept., 650 Salmon Tower, 11 W. 
42nd St., New York 36, N. Y. 


Jan. 27-28—Sixth Annual Scintillation 
Counter Symposium, sponsored by 
IRE, AIEE, AEC and NBS at the 
Hotel Shoreham, Washington, D. 
C. Contact IRE, 1 East 79th St., 
New York 21, N. Y. 


Jan. 27-30—Maintenance and_ Engi- 
neering Show at the International 
Amphitheater, Chicago. Contact 
Clapp & Poliak, Inc., 341 Madison 
Ave., New York 17, N. Y. 


Jan. 27-29—Annual Meeting of the 
American Society of Heating and 
Air Conditioning Engineers, Penn- 
Sheraton Hotel, Pittsburgh, Pa. 
Contact Program Chairman, 
ASHAE, 62 Worth St., New York 

3, N. Y. 


Jan. 27-Feb. 6—Engineering & Man- 
agement Course, given by the Uni- 
versity of California, Los Angeles. 
Contact E. P. Coleman, Engineer- 
ing & Management Course, Col- 
lege of Engineering, University of 
California, Los Angeles 24, Calif. 


Jan. 28-31—14th Annual Technical Con- 
ference, sponsored by the Society 
of Plastics Engineers, Inc. at the 
Sheraton-Cadillac Hotel, Detroit, 
Michigan. Contact Thomas A. 
Bissell, Society of Plastics Engi- 
neers, 34 E. Putnam Ave., Green- 
wich, Conn. 


Jan. 30-31—Seventh Annual _ Instru- 
ment Short Course, given by Los 
Angeles Harbor Junior College 
and the Southern California Me- 
ter Association at the College. 
Contact T. H. Ponton, Southern 
California Meter Association, 10219 
Orange Ave., South Gate, Calif. 


FEBRUARY 1958 





*Feb. 3-4—National Conference on 
Progress and Trends in Chemical 
and Petroleum’ Instrumentation, 
presented by the Chemical and 
Petroleum Division and Wilming- 
ton ISA. Contact Carl Sanders, 
E.I. duPont deNemours & Co., 
Inc., Louviers Bldg., Wilmington 
98, Del. 


Feb. 13-15—National Society of Pro- 
fessional Engineers Spring Meet- 
ing at Michigan State University, 
East Lansing, Michigan. Contact 
K. E. Trombley, NSPE, 2029 K 
St., N.W., Washington 6, D. C. 


Feb. 18—14th Annual Quality Control 
Clinic, sponsored by the Rochester 
Society of Quality Control at the 
War Memorial, Rochester, N. Y. 


March 26-28—20th Anniversary Meet- 
ing of the American Power Con- 
ference, at the Hotel Sherman, 
Chicago, sponsored by Illinois In- 
stitute of Technology. Contact R. 
A. Budenholzer, Mechanical Engi- 
neering Dept., Illinois Institute of 
Technology, 3300 Federal St., Chi- 
cago 16, Il. 


MARCH 1958 


*March 11-13—Eighth Annual Confer- 
ence on Instrumentation in the 
Iron and Steel Industry, sponsored 
by the Pittsburgh Section at the 
Roosevelt Hotel, Pittsburgh, Pa. 


*March 17-21—Nuclear Congress, In- 
ternational Amphitheater, Chicago. 
Contact John A. Dever, ISA Pro- 
gram Chairman, Minneapolis-Hon- 
eywell Regulator Co., 707 W. 
Range St., Philadelphia 20, Pa. 


March 24-27—IRE National Conven- 
tion, New York City, Contact E. 
K. Gannett, IRE, 1 E. 79th St., 
New York, N. Y. 

March 24-27—Physical Society’s Ex- 
hibit of Scientific Instruments and 
Apparatus, London. Contact Physi- 
cal Society, 1 Lowther-gardens, 
Prince Consortroad, London, W. I. 


March 2-6—ASME Gas Turbine Con- 
ference & Exhibit, sponsored by 
the Power Division, at Hotel 
Shoreham, Washington, D. C. 
Contact L. S. Dennegar, ASME, 29 
W. 39th St., New York, N. Y. 


March 27-29—Ninth Biennial Electrical 
Industry Show, Shrine Exposition 
Hall, in Los Angeles. Includes 
Fifth Annual Electrical Mainte- 
nance Conference. Contact Paul 
H. Hendricks, S. California Edison 
Co., P. O. Box 351, Los Angeles, 
Calif. 


APRIL 1958 


*xApril 1—Tenth Annual New Jersey 
Symposium on Control Systems 
Engineering, to be held in New- 


ark, N. J., sponsored by the New 
Jersey Section of ISA. 


April 1-3—ASME Conference, spon- 
sored by ASME Instruments and 
Regulators Division at University 
of Delaware, Newark, Del. Con- 
tact L. B. Dennegar, ASME, 29 
W. 39th St., New York, N. Y. 


*April 2-4—ASME-IRD Conference on 
Self-Optimizing Control, ISA Feed- 
back Control Systems Division co- 
operating. To be held in Newark, 
Del. Contact R. P. Bigliano, E. I. 
du Pont de Nemours, Louvier 
Bldg., Wilmington, Del. 


April 17-18—Second Annual Meeting, 
Institute of Environmental Engi- 
neers in New York City. Contact 
IEE, 9 Spring St., Princeton, N. J. 


April 22-24—Electronic Compone 
Symposium, in Los Angeles, spe 
sored by PGCP-IRE, AIEE, BIg 
WCEMA. Contact Raymond So 
ard, Convair, Pomona, Calif. 


MAY 1958 


* May 4-7—Fourth National Flight T 
Symposium, sponsored by ISA 
the Park Sheraton Hotel, Ne 
York City. Contact Ralph 
Tripp, Grumman Aircraft Eng 
neering Corp., Bethpage, L. 
New York. 

May 5-7—Conference on Automat 
Techniques, sponsored by IR 
ASME, AIEE at the Hotel Statle 
Detroit, Mich., Contact J. E. Bigg 
lein, RCA Building, 10-7, Camde 
3. BZ, 

May 5-7—1958 National Symposium 
the PGMT at Stanford Universit 
Stanford, Calif., Contact Dr. 
thur L. Aden, Stanford Universi 
Stanford, Calif. 

May 6-9—Western Joint Comput 
Conference, sponsored by IR 
PGEC, AIEE, ACM at the 
bassador Hotel, Los Angeles. Ce 
tact Willis H. Ware, Rand Co 
1700 Main St., Santa Monica, Ca 

*May 12-14—4th National Instrume 
al Methods of Analysis, Shamrog 
Hilton Hotel, Houston, Te 
Sponsored by the ISA Analy 
Instrumentation Division 
Houston Section. Contact R. I 
Eanes, L & N, Stanton Ay 
Philadelphia 44, Pa. 

May 18-22—Conference and Exhibii 
sponsored by the ASME Oil ¢ 
Gas Power Division, at Belle 
Hotel, Philadelphia, Pa. Contae 
L. S. Dennegar, ASME 29 W. 39f 
St., New York, N. Y. 

*xMay 21-23—Instrumentation & Aut 
matic Control of Power System 
Today & Tomorrow, by the I§ 
Power Division and the New Yo 
Section. Contact W. Welch, Lon 
Island Lighting Co., L. L, N. Y. 

May 31-June 8 — European Cong 
of Chemical Engineering a 
ACHEMA Congress, Frankfu 
Germany. Contact DechamaHat 
Rheingart-Allee 25, Frankfurt a.m 
West Germany. 


JUNE 1958 


*xJune-—-Summer Meeting, Society 
Automotive Engineers, ISA T 
portation Div. participating. Ce 
tact Carl Canfield, Borg-Warn 
Corp., Spring Division, Bellewoo 
Ill. 

xJune 2-4—6th National Telemeteri 
Conference, Lord Baltimore Ho 
Baltimore, Md., co-sponsored 
ISA. Contact G. M. Thynell, 4 
plied Physics Laboratory, Job 
Hopkins University, 8621 Georgi 
Ave., Silver Spring, Md. 

June 22-27—50th Annual Conventic 
AIChE in Philadelphia. Con 
W. F. Stark, Internationa] Res 
ance Co., 401 N. Broad St., Phil 
delphia 8, Pa. 


SEPTEMBER 1958 


*Sept. 15-19—Thirteenth Annual 1 
Instrument-Automation Confere 
and Exhibit, conference sponse 
by the ISA Technical Dept., Ph 
delphia, Pa. 
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